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PUBLIC NOTICES 





A® Ministry. 
DIRECTORATE OF 
TECHNICAL DEVELOPMENT 

A DRAUGHTSMAN, Grade 1, is RE 
QUIRED for work in connection with 
Airscrew Design and Experiments 

Candidates must have had good tech 
and works training and drawing-office ex perience 





srting salary £160 plus Civil Service bonus per 
1 um, giving a present total remuneration of 
£246 2s. per annum, on the basic scale £160-£10-£200 
Pp bonus 


reference given to ex-Service men suitably qualified 


\pply in writing, giving full particulars and 

ting reference No. A280, to the CHIEF SUPERIN 
Tk NDENT, Royal Aircraft Establishment, South 
Farnborough, Hants 8537 





2. (tivil Se rvice Commis- 


Sit 
EXAMINATION 






ry FORTHCOMING 

UE ASSISTANT EXAMINERS in the Patent 
Office (20-25, with extension in certain 
cases 


Regulations and particulars are obtain- 
SECRETARY, Civil Service Commission, 
London, W. 1, together with the 
which application must be made The latest 
receipt of application forms is 12th July 

R561 


e from the 


t 
J 
Burlington-gardens, 


form on 


date for the 


he Superintendent of 


DESIGN, Royal Arsenal, Woolwich, 
S.E. 18, invites APPLICATIONS for 
the POST of ist CLASS ASSISTANT, 
to deal with the Design of Automobile 
Chassis and of body Details Previous 
experience of such work and qualifications 
equivalent to Corporate Membership of the Institution 
{f Mechanical Engineers are essential. Salary £600 





20-700, plus Civil Service bonus. Full particulars of 
salifications, including age, should be forwarded 
with applications and names of two referees who are 


full members of the Institution of Civil, Mechanical or 
Automobile Engineers, not later than Sist May 
Final selection will be by interview. Preference given 
to ex-Service man if fully qualified R404 





unnel Engineer Re- 
QUIRED by the RAILWAY DEPART- 





MENT of the FEDERATED MALAY 

STATES GOVERNMENT for three years 

service. Salary dollars 1000 a month 

inclusive of all allowances other than 

travelling and transport allowances 

Four and a-half months’ salary as bonus may be 
lowed on expiration of agreement if employment then 
wes, provided work and conduct have been satis 
factory. The exchange value of the dollar in sterling is at 


resent fixed by the Government at 2s. 4d.. but its pur 
hasing power in Malaya is considerably less than that of 
2s. 4d. in the United Kingdom. No income tax is at 
vresent imposed Free first-class passage rovided 
Candidates, not under 30 or over 45 years of age, pre 
ferably unmarried, must be trained Civil Engineers 
with considerable experience in the design and con 
struction of tunnels and railway construction generally. 
They should have a sound theoretical training. pre 

erably at a University or College recognised by the 
Institution of Civil Engineers and possess a Civil 
Engineering Degree or other Diploma or Distinction 
1 Engineering may be considered satisfactory 
They should be Associate Members of the Institution 
of Civil Engineers Apply at once by letter, stating 
whether married or single and giving particulars of 
ace. Qualifications and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/544. 8538 


as 





rmourers and Brasiers’ Com- 


PANY 
LECTURES IN METALLURGY 


The Company have arranged for the 
Lectures to be delivered 
At the ROYAL SCHOOL 
road, South Kensine Son. 
wl 18th June, 1928, y 
GEORGE MOR rIMER 
on 
FOUNDING OF 
LIGHI 


following 


of MINES, 
at 


Prince Consort 
5.15 p.m, on 4th, 11th, 


rHE ALUMINIUM AND ITS 
Ss 


ALLOY 


BATTERSEA 
S.W., at 7 p 
ine, 1928, by 


ROBERTSON, 


POLYTECHNIC 
m. on Sth, 12th, 


the Battersea 


and 19th 
B.Se.. Ph.D... A.R.T.C 


on 
HEAT TREATMENT OF STEEI 
without ticket RRS 


* THE 


Admission free, 
(Jounty Borough of East Ham. 
J EDUCATION COMMITTEE 
HAST HAM TECHNICAL COLLEGE. 
EVENING CLASSES. 





Prrvcipat : W. H. BAREER. B.Se., FCS 
APPLICATIONS are INVITED for the POSTS of 
TEACHER of (a) ELECTRICAL ENGINEERING, 


nd (8) ENGINEERING DRAWING Candidates 
must possess good qualifications in the subject of 
instruction, and must have had teaching experience 
\ form of application (which should be returned not 
later than Thursday, 7th June, 1928), together with 
mditions of the appointment and scale of salaries, 
in be obtained from the undersigned on receipt of a 
stamped addressed envelope 
Signed F. R. THOMPSON, 

Secretary 

Education Office. 
Town Hall, East Ham, 
2ist May 


EF, 6, 


1928 g5a28 





| )erbyshire — Education Com- 


MITTEE. 
CHESTERFIELD TECHNICAL COLLEGE 

The Governors invite APPLICATION for the POST 
of LECTURER in MECHANICAL ENGINEERING 
in the above College. Salary in accordance with the 
Burnham Scale for teachers in Technical Schools. 

Further particulars and form of application can be 
obtained from the Principal, the Technical College, 
Chesterfield, to whom applications must be forwarded 
80 as to be received not later the llth June, 1928. 


Direct or of Education. 


County Education Office, 
Derby. 8487 





The Engineer 


——— 


PRINCIPAL CONTENTS OF THIS 
ARRANGED FOR CARD INDEXING. 


ISSUE. 





The Metallurgist. 


THE ENGINEER, 25-5.-2 


Development of the Locomotive—No. VI. we. se2) 


THE ENGINEER, 25 - 5 - 28, 
Avonmouth Dock Extensions—No. Il. «@. ses) 

THE ENGINEER, 25.- 5- 28, 
The Iron and Steel Institute—No. II]. o. ses) 


THE ENGINEER, 25 - 5- 28. 


Reports on the St. Francis Dam Disaster. ,p. ses) 


THE ENGINEER, 25 - 5 - 28. 
Automatic Sub-Stations at Brighton. «. 579) 
THE ENGINEER, 25 - 6 - 28. 


Royal Society's Conversazione. . 576) 
THE ENGINEER, 25 -5- 28. 


Oil Burners for the Kitson-Still Locomotive. ve. 581) 
THE ENGINEER, 25 - 5 - 28. 


The Chemical Industry Conference. @. ss0) 


THE ENGINEER, 25 - 5 - 28 


Machinery at the Paris Fair. . 570) 


THE ENGINEER, 25 - 5 - 28. 
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PUBLIC NOTIC ES 


PUBLIC NOTICES 





orough Polytechnic Institute, Beng ale-Nagpur Railway Com- 
BOROUGH-ROAD, LONDON, 8.F. 1 t ANY, LIMITED 
APPOINTMENT OF ENGINEERING WORKSHOP The Directors are prepared to receive TENDERS 
INSTRUCTOR for 
The GOVERNORS REQUIRE in September next a 8&8 DECK SPAN GIRDER BRIDGES (100ft. span) 

full-time ENGINEERING WORKSHOP INSTRUCTOR Specification and form of Tender can be obtained at 

Day School and Evening Work Candidates | the Company's Offices, 132, Gresham House, Old 
should be highly skilled craftsmen, under 40 years of | Broad-street, London, E.C. 2, on or after 2ist May, 
age, and have had sound works training and expe 1928 
rience in modern tool-room methods and processes A fee of 208. will be charged for each specification, 


£200 per annum returnable 


as to salary 


oe salary 


which is Not 
Further particulars 


and conditions of Tenders must be 


submitted not later than Noon on 





appointment on application to the Principal Thursday, 7th June, 192 
R544 J. W. BISPHAM, Principal The Directors do not bind themselves to accept the 
on lowest or any Tender, and reserve to themselves the 
- - right of reducing or dividing the order 
[iducation Authority of the By Order of the Board, 
4 COUNTY OF STIRLING R. C. VOLKERS, 
The Authority invite APPLICATIONS for the Secretary 
undernoted APPOINTMENT 2ist May, 1928 P5413 
RIVERSIDE THREE YEARS’ ADVANCED 
DIVISION SCHOOL, STIRLING 
WANTED, an ENGINEERING TEACHER for the R 
Science Department B.Sc. (Eng.), specially qualified 2 y 
in Electrical Science Practical experience in Elec- etropolitan Borough ot 
trical Engineering a recommendation BETHNAL GREEN 
Apesionats should communicate not later than PI ss IC BATHS AND WASHHOUSES 
Thursday, st May, with the subscriber, from whom 1EATING AND VENTILATION 
he oun invites TENDERS for the WARMING 


particulars a forms =. sent ation may be obtained. 
J 


INNEC 


r 
UTTS MORRISON. VENTILATING, HOT and COLD WATER SUPPLY 
Director of Education SERVICES, STEAM and CONDENSE (« 
Offices of the Authority, _ TIONS, at the Public Baths and Washhouses in cours 
. Victoria-place, Stirling, . of erection at Old Ford-road, Bethnal Green 
18th May, 1928 8546 Copies of the specification, conditions and 





Engineer and Surveyor, at the Town Hall, 

Green, E, 2, on payment of a deposit of £2 2s 

will be returned on receipt of a bona fide 
The drawings may be inspected 





[Jniversity of Birmingham. 
APPOINTMENT OF ASSISTAN 
LECTURER IN DEPARTMENT OF METALLURGY 





form of 


Tender may be obtained on application to the Borough 


Bethnal 





at the office of the 
Borough Engineer and Surveyor during office hours 


SUPPLY co., 


APPLICATIONS are INVITED for the POST of he contractor whose Tender is accepted will be 
ASSISTANT LECTURER in METALLURGY. Pre- | required to pay such rates of wages and observe such 
ference will be given to candidates with practical | hours of labour as are recognised by the trade unions 
experience in Non-ferrous and Physical Metallurgy. | in_the locality where the work is done ‘ 

Stipend £300 per annum. Duties to begin September Sealed Tenders, endorsed _, Public Baths—Heatinge 
Ist, 1928. Four copies of application, with testi- and Ventilating Installation, must be addressed to 
monials or references, must be sent, on or before | me and reach my office before Noon on Friday, the 
June 30th, to the undersigned, from whom further | 15th June, 1928. ) f 
particulars may be obtained. The Council does not bind itself to accept the | 
Cc. G. BURTON, lowest or any Tender 
Secretary. DAVID J. KEEP, 
The University _ . Town Clerk, 
3 street, Birmingham, Town Hall, Bethnal Green, 
, 1028. 8503 2ist May, 1928, 8500 








PUBLIC NOTICES 





IN THE 
Conrad Dressler dated 4th 


MATTER of LETTERS PATENT granted to 
April 1912 and numbered 


8228 for the invention of ‘** Improvements in or 
relating to Ovens Suitable for Use in the Manufa 
ture of Tiles Pottery and Analogous Ware and for 


other Purposes 


and 
MATTER of LETTERS PATENT granted to 


IN THE 
Conrad Dressler dated 19th August 1913 and 
numbered 18821 for the invention of “ Improve 


ments in or relating to Ovens and Driers Suitable 
for Use in the Manufacture of Tiles Bricks Pottery 
and Analogous Ware for Annealing and for other 
Purposes.”’ 


_ . . “* 

otice is Hereby Given that 
s on the 26th June 1928 an Originating Summons 
taken out on behalf of Gibbons Brothers Limited 
(Assignees of the above-mentioned patents) asking 
that the respective terms of the said patents may be 
extended for five years will come before Mr. Justice 
Tomlin in the Chancery Division of the High Court of 
Justice for directions and any person desirous of being 


heard in opposition must at least seven days before 
that date lodge notice of opposition at Room 175 
Royal Courts of Justice, Strand, London and serve a 
copy thereof upon the under-mentioned Solicitors 


Dated this 16th day of May 1928 
KIMBERS WILLIAMS & CO., 
79 Lombard-street, E.C 


83 





he Institution of Structural 
ENGINEERS 

ON MATERIALS AND WORKMANSHIP 

FOR REINFORCED CONCRETE 


REPORT 


The publication of the above Report, which was 
drawn up by the Science Concrete Sectional Com 
mittee, has been approved by the Council of the Insti 
tution. The main headings of the contents include 
Materials and Workmanship; Cement; Fine Agere 
gate ; Coarse Aggregate ; Proportions ; Water 


Mixing; Teste for Compression Strength of Concret« 
Reinforcement. Mild Steel, Hard-drawn Steel Wire ;: 
Formwork ; Concreting; Fittings and Accessories ; 
Tests on Completed Work 


Copies of the Report, price 1s. 8d. per copy post 
free, may be obtained from the undersigned 
MAURICE G. KIDDY, F.1.8.A., 
Secretar) 
10, Upper Belcrave-street, 8.W. 1, 
17th May, 1928 &5 





( ‘reat Southern Railways. 
I STEEL WORK FOR BRIDGES 

The Directors are prepared to receive TENDERS for 
the SUPPLY and DELIVERY of about 112 TONS of 
STEEL WORK, consisting chiefly of Pressed Troug! 
ing and Broad Flange Beams, required for the renewal 
of Ten Small-span Bridges 

Specification and drawings can be obtained on pay- 
ment of £1 Is which not returnable) from the 
Chief Engineer, Mr, J Sides, M.L.C.E., Broadstone 


is 


Station, Dublin 

The Directors do not bind themselves to accept the 
lowest or any Tender 

Tenders, in envelopes endorsed Tender for Steel 





Work for Bridges,"’ must reach the undersigned not 
later than 5 p.m, on Friday, the 22nd June, 1028 
H. 8. COR, 
Secretary 
Kingsbridge Station, Dublin &586 
and Stockton 


Middlesbrough, 


AND THORNABY CORPORATION 


T 

TENDERS are INVITED for ‘the PURCHASE of 
the MACHINERY and PLANT at _the Generating 
Station, Bridge-road, Stockton-on-Tees, and Sub- 
station at Newport-road, Middlesbrough, belonging to 
the Corporations controlling the above undertakings 
Specification, form of Tender and conditions may 
3 —- from either of the undersigned. 
The highest or any Tender not necessarily accepted 
Tende rs to be received by either of the undersigned 
not later than 10 a.m. on Saturday, the 2nd day of 
June, 1928 

Dated this at day of May, 1928. 

PRESTON KITCHEN 
Town C wee, Middlesbrough. 

DOWNEY, 
Town ¢ Me rk, 


AMWAYS 


b 


THOS 
Stockton-on-Tees 





enders are Invited for the 


PURCHASE of ONE ‘“ GARRETT” COM 
POUND SUPERHEATER STEAM ENGINE, size 
C.C.8.V.L.L. No. 33375, purchased in 1919, with Con 
densing Plant and 440-volt, 115-kW ‘“* Pheenix ” 
Dynamo, with regulating rheostat, switch, breaker. 
ammeter and voltmeter on slate panel, spray cooling 
plant, boiler feed and circulating water pumps com 
plete, including chimney, 23}/in, internal diameter, 
60ft. high, with necessary guy ropes for the same 

The set is in thoroughly good working order andl 


can be seen running at the Shirley-road Power Station, 
“ys at any time by appointment 

The Company do not bind themselves to accept the 
highest or any Tender 

THE eam 7 AND DISTRICT 
Ltd,, 25, Bridge-street, 


ELECTRIC 
Northampton, 
8554 
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Page 2. 


SITUATIONS OPEN, Page 2. 
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(For Sale, ete... Page 4. 


EDUCATIONAL, Page 2 

MACHINERY, &c., WANTED, Page 100, 
PATENTS, Page 2. 
PARTNERSHIPS, Page 
AGENCIES, Page 2. 
FOR SALE, Pages 2 and 4. 

FOR HIRE, Page 2. 
WORK WANTED, Page 4 


° 
“- 





For Advertisement Rates see 
Leader Page. 























































































































































THE EN 





GINEER 





May 25, 1928 











—— 





PUBLIC NOTICE3 


SITUATIONS OPEN (continued) 


SITUATIONS WANTED (con tinued) 


PATENTS 





Skegness Urban District 
COUNCIL, 


TENDERS are INVITED for the SUPPLY 
FIXING of SWITCHBOARDS, TRANSFORMERS and 
CABLES in connection with the Bathing Pool, 
Piazza, Boating Lake, &c 

Specifications, &c., may be obtained from the Engi- 
neer and Surveyor, ar: Offices, Skegness. 

M. CULE, 


16/5/28. Clerk to the Council. 
8542 





Southport, Birkdale, and West 


LANCASHIRE WATER BOA 
RECONSTRUCTION OF ~~ HLL PUMPING 


STAT 
CONTRACT No. OIL ENGINES AND PUMPS. 

The Water Board are prepared to receive TENDERS 
from competent manufacturers of Bore-hole Pumps 
and/or Oi) Engines, for the SUPPLY, ERECTION 
and SEITING TO WORK at the above pumpies 
Station, situated near Ormskirk, of TWO COM- 
PLETE PUMPING UNITS, _ together with all 
accessories. 

Each Pumping Unit must be capable of delivering 
13,000 gallons of water per hour against a head of 
about 350ft. 

Conditions of contract, specification, Tender form 
and lay-out plan may be obtained from the under- 
signed upon deposit of cheque for Two Guineas, 
which will be returned upon receipt of a bona fide 
Tender not afterwards withdrawn, and the return of 
all documents. 

Tenders, endorsed ‘‘ Scarth Hill Pumping Plant.,"’ 
must be delivered to = undersigned before 10 a.m. 
on_the 18th June, 19 

The Board do not bind themselves to accept the 
lowest or any Tender. 

©. BURTON EDE, M. Inst. C.E., 
Engineer and Manager. 
Southport, 
8485 


2: 


. Portland-street, 
May, 1928. 





he Yorkshire Electric Power 
COMP 
TENDERS are INV fren = the PURCHASE of the 
following SURPLUS PLANT : 


Lot 1.—Four Babeock and Wilcox Boilers. 

Lot 2.—Two Clarke-Chapman-Woodeson Boilers. 
Lot 3.—Two_ Boiler Feed Pumps. 

Lot 4.—One Feed Water Heater. 

Lot 5.——Three Forced Draught Fans. 

Lot 6.—-Two Steam Separators. 

Lot 7.—One Rotary Sand Filter. 

Lot 8.—One Babcock and Wilcox Gravity Bucket 


Conveyor. 

Lot 9.—Two Cast Iron Tanks 

Lot 10.—Approximately 107 Tons of Steel Work. 

Lot 11.—Various Main Steam Pipes and Valves. 

Lot 123.—Three B.T.H. 1500-kKW Vertical Turbo- 
Alternators, 10,000-11,000 volts, comgrate with 
Surface Condensers and Auxiliari 

Tot 13.—Three Allen-B.T.H. 150- kw Engines and 
D.C, 220-volt Dynamos. 

Lot 14.—One Horizontal Surface Condenser. 

Lot 15.—Three Evans Hydraulic Pumps with 
B.T.H. Beoteen. 

Lot 16.—Two Pumps. 

a av. iene Hydraulic Accumulator, 600 Ib. per 


inch. 
tot 4 ib--One 25 H.P. English Electric 220-volt 


.C, Motor. 
et wes 27 H.P., B.T.H. 210-230 volt D.C. 
ot 
Lot 20.—Four Oil Tanks. 
Lot 21.—Two B.T.H. Remote-control Oi! Switches, 
500 ampere, 11,000 volt. 


Lot. 22.—Thirteen B.T.H. Remote-control Oil 
Switches, 300 ampere, 11,000 volt. 
Lot 23.—Various Main Steam Pipes, Hydraulic 


Pipes and Valves. 


Lot 24.—Approximately 40 Tons of Scrap Metal. 

Lot 25.—One Brown-Boveri 4000 kVA Alternator 
with Bed-plate, but without Exciter. 

Lot 26.—One Reciprocating Boiler Feed Pump 

Lot 27.—One Centrifugal Pump direct coupled to 
Steam Turbine 

Lot 28.—One Air Compressor. 


Lot 29.—One Forced Draught Fan. 

Lot 30.—Two Water Meters. 

Lot 31.—One 18in. Non-return Valve and Strainer. 
Lot 32.—One Surface Condenser. 

Lot 33.—One Centrifugal Pump. 

Further particulars of the above plant, which may 
be inspected by appointment, can be obtained on appli- 
cation. Offers will be considered for the whole of the 
plant or in lots as desired by buvese. 

All communications to to: 

THE GENERAL MAN AGER, 
THE YORKSHIRE ELECTRIC POWER CO., 
36, Park-place, Leeds 


R558 


and 


Lorry Work.—Address, 
salary required, 8575, The Engineer O 


Good prospects for suitable man.—Address, yo The 
Crane experience.—Address, 8556, The Engineer Office. 


Superheaters, Economisers, &c., 
commence work immediately on important contracts 


sidered.—Address in first instance, 8539, The Engi- 
neer Office, stating salary, 
also earliest date when duties could be commenced. 


ARGE and Old-established FIRM of ¢ ‘onstruetional 

4 Engineers in India REQUIRE -a STEEL 
STRUCTURAL FOREMAN, age under 25 
—Reply, giving fullest details, education, experience, 
resent work, and salary, to Z.M. 697, care of 
Jeacon’s Advertising Agency, Fenchurch-avenue, E.C.3. 


8591 : 
N 


» unmarried, 





ANCHESTER FIRM REQUIRES SERVICES of 
young CHEMIST and METALLURGIST. Must 


be thoroughly conversant with modern Steel Work 
Analyete, “Physical Testing and Microscopical Examina- 
tion of ~_- The appointment will in the first 
instance ry and subject to revision.- 


be mpora 
Address, stating full details, experience, salary, rY 5, 


The Engineer Office. 8545 

N AN with Experience as Mechanical INSURANCE 
SURVEYOR, but with Sales Sense and inclina- 

tion, REQUIRED to Represent large Firm handling 

highly productive industrial machinery. Give full 

details of experience.—Address, 8541, The Engineer 

Office. S541 A 








RODUCTION ENGINEER, 
neering Company eng on highest grade 
product (London district); must have first-class 
qualifications and wide experience in a similar capa- 
city. Only men of ability need apply.—Address, 
stating age, qualifications, full details of experience 
(with names of previous employers in date order), 
and salary required, 8507, The Engineer Office. 


for Important Engi- 








8507 A 
Quer. of DEPT. WANTED, to Control Jig and Tool 
Design and Manufacture, Processing and Rate 
Fixing. High salary paid to a good man.—Address, 
stating age, experience, and where such has been 

gained, 8576, The Engineer Office. 8576 A 
i ASSISTANT, Having Good General 
knowledge, particularly as regards Gyles with 


English and foreign objections, REQUIRED for 
position in American office in London Patent Agents ; 
preference given to qualified man.—Write, stating 
age, full particulars of education and experience and 
salary required, to Box 265, Sells Advertising Offices, 
Fleet-street, E.C. 4. 8577 a 





HOROUGHLY PRACTICAL MAN for Rate Fixing 
and Operation Planning on medium-size com- 
ponent parts; sound knowledge of manufacturing 
methods and jig design essential. State fully expe 
rience, salary, when at liberty, &c., in confidence.— 
Address, 8584, The Engineer Office. 8584 A 


; ; 





JANTED, a DRAUGHTSMAN., Accustomed to Rail- 


way Carriage Body and Wagon Work, in the 
Midlands.—Address, stating experience and salary 
required, 8574, The Engineer (Office. 8574 4 





DRAUGHTSMAN, Accustomed to 
Internal Combustion Engineering, particularly 
stating full a? and 
S75 A 


ANTED, «a 





ANTED, _DRAUGHTSMAN, _ Experienced in 
Radial Drilling and Boring Machine Designing 


Ww 





Engineer O 7A 
y JANTED IMMEDIATELY, MECHANICAL 
DRAUGHTSMAN, preferably with Electric 





8556 a 
WVANTED. SIX Live DRAUGHTSMEN, Accus 
tomed to the design of Water-tube Boilers, 


who are required to 


Persons without above training will not be con- 


age and past experience, 


8539 a 





salary required.—Address, 8550. The Engineer Office. 
8550 A 


* 
office. 
giving outline of training and experience, age, salary 
required, an 


Deep Well 
rience, 
fice. 


with Experience in 
experience, and 


RAUGHTSMEN REQUIRED. 
Centrifugal Pumps. State age, 


I 





UNIOR DRAUGHTSMAN REQUIRED with 
mechanical and structural experience, for London 
Must be quick and accurate worker.—Address, 


The Engineer 
8565 a 


d when at liberty, 8565. 





‘ENIOR DRAUGHTSMAN WANTED for Turbine 

Pumps, capable of taking charge of contracts ; 

experience preferred. State age, expe- 

8573, The Engineer 
8573 a 


_ 


and salary.—Address, 
oO 





ty of Leicester. 
APPOINTMENT OF TRACING CLERK. 
for the APPOINT- 


Oi 


i eae vy are INVITED 


MENT of a ACING CLERK (Male), age not to 
exceed 45 a, Must be a neat and expeditious 
racer. Salary £200, rising by annual increments 


tr 
£15 (subject to satisfactory service) to £250 per annum, 
in accordance with Grade “‘C” of the Counci!’s 
Grading Scheme. The position is an established post 
under the Local Government and other Officers’ 
Superannuation Act, 1922, and the successful candi. 
date will be required to pass a medical examination 
and to contribute to the fund. 

Applications to be made on forms to be obtained 
from the undersigned, accompanied by copies of three 
testimonials, and must be delivered not later than 


June 6th, 
A. T. GOOSEMAN, M. Inst. C.E., 
City Engineer and Surveyor. 
Town Hall, Leicester, 
18th May, 1928. 8536 





SITUATIONS OPEN 


OOPIBS oF Testmontats, NOT Ontcmals, UNiEss 
SPECIFICALLY REQUESTED. 





DVERTISER, Box No. 7990. ACKNOWLEDGES 
£ with thanks APPLICATIONS received and 
announces that the POSITION bas now been FILLED. 


8540 a 
W 


ANTED, CENTRIFUGAL and TURBINE PUMP 
producing efficient High 





DESIGNER and DRAUGHTSMAN, capable of 
and Low-lift Pumps at com- 


petitive prices with modern equipment. State ex- 
perience and salary required.—Address, 8448, The 
Engineer Office. 8448 A 





\ ,ANTED, CHIEF ENGINEER for Iron and Steel 
_ Works. Must be conversant with up-to-date 
practice and thoroughly experienced in reconstruction 








work.—Address applications, which will be treated 
in contidence, P4546, The Engineer Office. P4546 a 

N_ OPENING OCCURS in a Large Engineering 
i Works in the Midlands for an experien 


CONVEYOR DRAUGHTSMAN for Surveying Works, 
Preparing Schemes and Estimates and Submitting 
Proposals of Conveyor and Handling Schemes. The 
is a progressive one, and offers good scope for 





post 

ability and energy. Only men of sound experience 
in conveying and elevating work need apply. Com- 
mercial experience will be an advantage.—Write, 
stati full particulars of past experience, age, salary 
desired and when at liberty, to 8533, The Engineer 
Office. 8533 A 





NGINEERING ASSISTANT.—REQUIRED IMME- 


E 


DIATELY, thorough and capable ENGINEER 
with considerable experience in the design of Large 
Generating Stations. Must be able to draft specifica- 
tions. ge et out usual details, plans, & 

Applications, stating salary requires d and full expe- 


| ae = ERECTOR, to Take Charge of Installing 
8552. The Engineer Office. 


Electric Lifts in the London district.—Address, 


8552 a 





must be experienced in the design of modern Jigs and 
Tools, fully conversant with modern methods of manu- 


facture and be a good organiser State age, full 
details of experience, and wages expected.—Address, 
8587, The Engineer Office. 8587 a 


YOREMAN for Jig and Tool Department of Large 
Engineering Works in East Midlands. Applicant 





S4 = 6Firm in London. 
rience and used to Power Station Work. 


Eucinest Office. 


STIMATING CLERK REQUIRED by Engineering 
Must have drawing-office expe- 
State age, 
experience, and salary required.—Address, =: The 





SITUATIONS WANTED 





4 


way works, 
exp. 
Engineer Office. 


DVERTISER (41) DESIRES POSITION, Specialist 
in organisation and production, gen. eng., rail- 

constructional and contractors; wide 

P4470, The 
P4470 B 


managerial positions, — Address, 





Ps 


8 


1 


F 


anguages.— Address, 


PPOINTMENT REQUIRED, a MAN - 
AGER (A.M. Inst. P.T.). Will go anywhere. 
ourteen years’ experience Soipcioam engineering con- 
work. Fluent Portuguese and Arabic 
P4464, The Engineer Office. 
"4464 B 


tructional 








w= Any First-class FIRM Making Well-known 
plant and WISHING to be REPRESENTED 
in London and ae Counties by a highly trained 
Sales Engineer (M.I. Mech. E.), kindly SCOMMUNI- 
CATE with advertiser ¥ Remuneration on commis- 
sion and contribution towards expenses.—Address, 
P4537, The Engineer Office. P4537 B 





Works OR TECHNICAL MANAGER.—Chiet 
Designer and Works and Technical Assistant 
to Managing Director DESIRES PERMANENT 
POSITION as WORKS or TECHNICAL MANAGER. 
Wide experience in machine, fitting, erecting, boiler, 
welding and tank shops ; specialist in works organisa- 





tion an in welding and working STAINLESS 
STEELS Practical engineer, highest references. 
geuly qualified, — Eng., M.1. Mech. E., M.1. 
eld. At liberty inmetioneiy. = 

py BY "P4536, The Engineer Office. P4536 B 
U 4 At D ELECTRICAL and MECHANICAL 
NEER, with several years’ responsible 


 R_, —~ nee in India, DESIRES REPRE- 
SENTATIVE POSTLION at home or abroad.—Address, 
P4556, The Engineer Office. P1556 B 





PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE &CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years, 


NERGETIC ENGINEER DESIRES Ary, NTLEMAN 
4 or FIRM join extend MANUFACTURE of 
patented BOILER SPECIALITY, prov ed efficient, 
large prospects, good profits, limited company, £1000 
half share, or consider as investment, Principals only. 
—Address, 8569, The Engineer Office. 8569 © 








at STEES of MACHINE TOOL BUSINESS 
West Riding of Yorkshire, established 1850, 
OFFER GOOD OPPORTUNITY to ENGINEER fully 
conversant with this branch of the trade who could 
introduce business and some capital. Partial or 
whole control could a according to qualifica- 

tions.— Address, P4517, The Engincer Office. 

P4517 © 


in 





EDUCATIONAL 





orrespondence Courses 
OF FREPARATION FOR THE 


Examinations ot the 
INST. OF CIVIL ENGINEERS, 
INST. OF MECHANICAL ENGRS. 
INST. OF STRUCTURAL ENGRS., 
UNIVERSITY OF LONDON, &c., 

are personally conducted by 


Mr. Trevor W. Phillips, 


B.Sc., Honours, Engineering, Re | Univesity. 
Assoc. M. Anat. cE. -M.1. Struct. E., M. 
F.R.S Chartered Civil Engineer, &e. 

For full a and advice, apply to :—8-11 


58, Sours Joumn St., Liverroot. 
Lonpon OFFice :—65, CHANCERY 
x. 


TRAFFORD CHAMBERS, 
(Tel. Bank 1118). 
Lange, W.C, 2. 





YNGINEERS—TAKE NO RISKS! Seek our Advice. 
4 We alone can guarantee ‘“‘ NO PASS—NO FEE.”" 
There’s a reason. In our 70 pp. book Prof. A. M 
LOW shows a unique method of preparing for the 
A.M.I. Mech. E., AM.LE.E.. AM.ILA.E., &c 
Courses in all branches. Write for free book ; state 
subject or exam.—BRITISH INSTITUTE OF ENGI 
NEERING TECHNOLOGY, 22, Shakespeare House, 
Leicester-square, London. Pu7le 





NGINEERS, Do You Want a Good Job? ‘ THE 
4 ENGINEER'S GUIDE TO SUCCESS ”’ will tell 
you how we have heiped over 10,000 Engineers, and 
we can help YOU. Send for free copy to-day. 
40 Engineering Courses arranged for home study fully 
described. Preparation for A.M.I. Mec’ and all 
Engineering Exams. Tuition until pass. No time 
limit. Advice free.-—THE TECHNOLOGICAL INSTI 
TUTE, Est. 1918, 76, Temple Bar House, London, 
E.C. 4. 8158 E 





.O ENGINEERS GOING ABROAD AND OTHERS 
—Thorough PRACTICAL INSTRUCTION GIVEN 


in SURVEYING and LEVELLING.—Address, E. 
MOUL, Hollybank, Woking. P4527 





Tuition By CorrEsPONDENCE. 
Expert tuition in MATHEMATICS, Mechanics, 


Machine Construction and Drawing, and for 
B.Sc. (Engineering) and other examinations. 
M. J. CHARLESTON, B.A. 

(Hons. Oxon & Lond.), 
14, Elsham Road, Kensington, London, W. 14. 





PATENTS 





N IMPROVED METHOD OF AND APPARATUS 
FOR CRUSHING AND COMMINUTING 
Ww. ASTE METAL OR WOODEN ARTICLES, SUCH 





NGINEER (29) DESIRES CHANGE. Public | AS TIN CANS, ENAMELLED METAL ARTICLES, 
“4 sehool, exp. erection and maintenance iron, steel padi BOXES, AND THE LIKE."’—The 
and rubber works, shops, D.O. and Assist. engineer.— | OWNERS of BRITISH PATENT No. 238,350 are 
Z.M. 718, Deaeon’s, Fenchurch-avenue. 8523 PB WILLING to MAKE ARRANGEMENTS in Great 

Britain for COMMERCIAL E a Orr gener s. eae 
ICINEE + | information is obtainable rom ( s 
Dee APPOINTMENT at Go 2S =). or RECORDS, , Sanit. 59-60, Lincoln's san-Se Ids, 
s S J NTME) i . - &582 
Late ass. chief engineer beet sugar factory. Sound | L0ndom. W.( a 
training in all branches of mech. eng. Excellent caine * 
references.—Address, P4560, The Engineer Office. INGS PATENT AGEROY, Ltd. (B. T. KING, Reed. 
P4560 BL Patent Agent, G.B., U.S., and Can.). Advice 





E 


E 


Office. 


be 


in constructional engineering in the East, will 

OPEN NGAGEMENT as KS 

MANAGER in June, 1928.—Address, P4533, The 
ngineer Office. P4533 B 


E 


foundations, 
estimates and designs.—Address, P4562, The Engineer 
Office. P4562 B 


NGINEER (27), 1st B.O.T., Ensngeiie. DESIRES 
POSITION of RESPONSIBILI ; thorough 


handbook and cons. 
FREE.—1464, Queen Victoria-street, 
40 years’ refs. 


on Patents and Trade ne 
London, E. C. 4. 
8134 * 


"Phone: Central 0682. 





lil-round experience.—Address, Passe. “the Engineer 
4555 B 





NGLISHMAN having had Considerable experience 





SES RIERCED aan. Certificated, SEEKS 
LONDON CHANGE ; wharves, jetties, cylinders, 
-concrete and timber ; competitive 


DESIROUS of ENTERING into ARRANGEMEN ‘> 
by way of LICENCE or otherwise on reasonable ter as 
for the 
ensuring their full development and practical workin 
in 


a 
JACKSON and COMP tered 
ag) = Agents, 57- 0. Holborn-viaduct, pe 


HE PROPRIETOR of PATENT No. 116,717, 
‘Stern Tu and their Stuffing-boxes,”” is 
purpose of EXPLOITING the same ani 


be 
NS- 


country.—All communications 


the first aaranee to 
Regis 


this should 
. EVA 


Patent an 








Ex 





rience, should be sent by the 8th June, 1928, to the 
2 cee” GH ELECTRICAL and CONSULTING ENGI- 


ma 


N 


ECHANICAL ENGINEER, Seven Years East, 

available first week in June for similar post. 
perienced steam, petrol, oil plant, erection and 
aintenance, pipe screwing, boilers, electric welding, 
drawing-office, 





=. Electricity Works, Townmead-road, Fulham, | 

8579 | 

JIRST-CLASS ESTIMATOR REQUIRED by Large 
Chemical Engineering Firm in the Midlands, 


Only those experienced in pricing general engineering 
and structural work need apply.—Address, 2 —, 
Engineer Office. 8571 a 


steel work erection, ferro-concrete, &c. rate: ether with SPECIAL TOOLS and PAT- 
general office. _ Excellent references. | Age 32, married. ay p om ry Manufacture of Regulators, covered 
—Address, J P4553, ‘The Engineer O Office 4553 B by the patents and sold under the name of “* Patent 
= Laughton Drive.’’ They also DESIRE to SELL their 
RAUGHTSMAN (Junior), 2 Years’ Workshops and RIGHTS as proprietors of British Patent No. 207,844, 


I 


— PROPRIETORS of BRITISH PATENT No. 
136,422 


relating 
ciency in Machinery Belt Drives,’ 
increased output with decreased costs, are DESIROUS 
of 


and corresponding Foreign Patents, 
Device for Securing Improved Effi- 
* which gives largely 


to 


SELLING their whole RIGHTS under these 





2 years’ experience drawing-office, also experience 


in costing and estimating, disengaged, DESIRES 
POST.—Address, P4557, The Engineer Om 
4557 B 


relating to “* Burglar Alarms. 


and CO., Chartered Accountants, 
Sheffield. 


All enquiries to be addressed to SEPTIMUS SHORT 
19, St. James-street 


7s. PROPRIETOR of BRITISH PATENTS Nos, 

63,232 and 167,386, both dated July 30, 1920, 
and British Patents Nos, 229,184 and 232,821, both 
dated July 14, 1924, relating to Improvements in 
Chain Grates,’ Improvements in Furnaces,’ . 


provements in Mechanical Stokers,"" and * * im _ 
ments in Furnaces,"’ respectively, is DESIRO| 8 of 
ENTERING into ‘ARRANGEMENTS by way of 

licence or otherwise on reasonable terms for the pur; on 


of EXPLOITING the above 
practical working in Great 
be addressed to B. 


atents and ensuring their 
ritain.—All inquiries to 
SINGER, Steger Building, Ch; 





Illinois. 854s H 
bas FO PROF RIETORS of BRITISH LETTERS 
T No, 219,165, for ** Improveme nts in and 
re ww “the Feeding of Glass Charges,’’ are “DE 
SIROUS of ENTERING into NEGOTIATIONS ith 


interested parties for the GRANTING of LIC EN ES 





thereunder on reasonable terms or for the SALE the 
ATENT outright.—Communications please ad reas 
to DICKER, POLLAK and MERCER, Chartered 
Patent Agents, 20-25, Holborn, London, E.C, 1 
578 
of BRITISH PATENT No 


as 2 P ROP RIETOR 
19,274, dated July 19, 1923, relating to ol 
for Cutting ond. Removing Pipe from Wells,”’ is | i 
SIROUS of ENTERING into ARRANGEMENTS }, 
way of a LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING the above patent 
and ensuring its practical working in Great Britaiy 
All inquiries to be addressed to B. SINGER 





Steger 
Building, Chicago, Illinois 8547 
ue PROPRIETOR of BRITISH put TTERS 
PATENT No, 234,801, for *Tocess 
Diminishing the Losses by neesendinn ot Vola 
Liquids from Tanks - other Metallic Containers.’’; 
DESIROUS of ENTERING into NEGOTIATIONS 
with interested parties for the GRANTING of 


LICENCES thereunder on reasonable terms or for the 
SALE of the PATENT outricht.-Communicatio: 
please address to DICKER, POLLAK and MER« t k. 














Chartered Patent Agents, 20-23, Holborn, London 
E.C 8589 
MISCELLANEOUS 
1)° ,XOU SEEK A PUBLISHER? MSS. of ai 
kinds reyuired for immediate publicat 
Advice, Lists, and Booklets of Commendation 
Established 30 years.—Messrs. STOCKWELL, Liti., 
29. Ludgate-hill, London 7491 1 
IESEL AND SEMI-DIESEL ENGINES. —old 
. established FIRM of 5 mmetive Manufacturers 
WISHES to CO-OPERATE with Manufacturers of 


Internal Combustion er. “ot all types adapta ble 


for Locomotives, ranging from 400 to 20 H.F and 
would be glad to receive quotations with fai par 
ticulars from makers of such engines, or to submit 
quotations for locomotive parts for use with such 
engines Address, P4552, The Engineer 0 

P4 ) t 





AGENCIES 





CTIVE AGENT WANTED Represent Well-known 
d Firm Locomotive Engineers, County Yorkshire 
Preferably with other agencies; good connection 
collieries and works; commission basis.—Address, 
° The Engineer Office. 8501 p 


TALY.-—-ADVERTISER Wishes to REPRESENT 
English FIRM for engineering patented articics 
Good connection English references can be supplied 
—E. G. BORGO, Via Venans 6, Turin (29). P4551 pb 
I IVE AGENTS WANTED for Scotland, for the Sale 
4 of Aerial Ropeways and Cableways Applicant 
must have first-class connection amongst the collieries, 
shale mines and quarries in Scotland Apply k 
WHITE and SONS, Ariel Engineering Works, 
Lancashire, England 








Qrns CTUNITY.—Ex-Railway Engineer § (Officer, 
with established connections, as room for 
REPRESENTING HOME MANUFACTURERS in 





India, Burmah, and Ceylon, on reasonable month!y 
allowance, plus commission basis; best references 
Address, P 4538, The Engineer Office. P4538 p 
YEVERAL REPRESENTATIVES (on Com 
\ mission only), with excellent connections 
and references, REQUIRED by _ first-class 


German Steel Foundry for various districts in 





the United Kingdom.—Write, to KE. L. ©. 4112, 

c.o. Rudolf Mosse, Ltd., 125-130, Strand, 

London, W.C. 2. 8481 Db 
FOR HIRE 





sti: 7 TO BICED. D. BATCHELOR, Apresiay 
WELL & CONSULTING ENGINE 
(WATER SUPPLIES EXPER’ De 
All equipments for improving your Water Supply. 
Largest Well Boring Plant, 3in. to Oft. diam. 
Every description of Pumping Plant. 
73, Queen Victoria-st., E.C.4; & Chatham. 
"Phones : Central oes; ae aor} 
Wires : Boreholes, Lond Waters Chatham. 
ESTAB. OVER 150 Trans. 





OR HIRE, PUMPS and WELL-BORING TOOLS 
for Trial Borings and Deep Wells.—R. RICHARDS 








and Co. Upper Ground, street, London, r E. 
Telephone No. 0978 Hop. 822 
FOR SALE 
ABCOCK and WILCOX BOILER, Evap. 12,000 1! 


with chain-grate stoker and 
months’ work 
London 

"8570 @ 


| p.h.. 160 Ib. press... 
superheater. Only dont few 


toria-street, 





WILLIAMS, 37, Queen Vic 
I OILERS, &c., DELIVERED FROM STOCK 
subject to being unsold P 
New 30ft. by 7ft. 6in. LANG 3. 180 Ib. W.P 
New ay by 5ft. CYL. TANKS or RECEIVERS, 


80 Ib. W.F 
New 10ft. by 4ft. AIR RECEIVER, 
Ltd.. 


PF. 
H. and T. DANKS (NETHERTON). 


Dudley. 
DISPOSAL, 


6in. 100 Ib 


Netherto mn 
8136 « 





YOR ONE SUBMERSIBLE WATER 
I PUMP, electrically driven, suitable for 3-phas« 
50 on 400-volt supply, designed to deliver 200 
gallons per minute against total manometric head of 
500ft.- ~Address, 8566, The Engineer | Office. 8566 G 


IMMEDIATE SALE, Nearly NEW 
COMBINED ELECTRIGALLY * DRIV EN  MAN- 
HOLE PUNCHING and JUGGLING MACHINE, by 


Craig and Donald; gap 30in. deep; capacity, iin., 









with bts. 

One Nearly New MOTOR DRIVEN DOUBLE- 
HEADED PLATE SCARPHING MACHINE, I1bin. 
stroke, canting table. 

Also PL LATE- BENDING ROLLS, PUNCHING an: d 
SHEARING MACHINES, Constructional Piant and 
Machine ‘lools of every description. _ 

JOHN H, RIDDEL, LTD., 40, St. Enoch-square, 
Glasgow. Ex. 

OR SALE, THEODOLITE 


DRAWING INSTRUMEN'’S, SECOND-HAND, 
CLARKSON’S, 338, High Holborn, W.C. 
(Opposite Gray's Inn-road). 
OR SALE, LEVELS ; 
AL AWING INSCRUMENTS, SECOND-HAND. 
CLARKSON’S, 338, High Holbern, W.C. _— 
(Opposite Gray’s Inn-road) Ex 


For continuation of For Sale Advertise- 
ments see page 4. 














P4554 
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French Torpedo Craft. 


Tue largest flotilla leader in: the world was launched 
fer the French Navy on May 19th. This vessel was 
built by the Ateliers et Chantiers de St. Nazaire, at 
the Penhoet yard, and has been named * Valmy.”’ 
Although classed as a ‘ contre-torpilleur,” she is, 
in effect, a small scout, and would formerly have been 
designated a third-class cruiser. The Valmy ” 
and two sister boats—-one being built at St. Nazaire 
and the other at Dunkirk-—— were authorised in 1926 
and begun last year. They are considerably larger 
and more powerful than the six flotilla leaders of the 

Chacal”’ class, 2362 tons, although these vessels, 
when launched four years ago, were the most for- 
midable torpedo craft then afloat. They were 
followed by the three units of the ** Guépard ”’ type, 
in which the displacement was increased to 2690 tons, 
and 5-5in. guns were substituted for the 5- lin. 
mounted in the earlier vessels. The Valmy ” and 
her sisters have a normal displacement of 2780 tons, 
increasing to 3100 tons at full load. The length over 
all is 466ft..-only 6ft. less than our cruisers of the 

D” «lass—-the breadth 39ft., and the normal 
draught 15}ft. They are propelled by geared turbines 
of 72,000 S.H.P., the designed speed being 36 knots. 
With 650 tons of fuel oil on board, the radius of 
action is estimated to be 3000 nautical miles at a 
speed of 18 knots. Each vessel is to be armed with 
six 5-5in. guns mounted on the centre line behind 
shields, four 1-pr. anti-aircraft guns, and six 21-7in. 
torpedo tubes on triple carriages. The completion of 
these craft will raise the total of French flotilla leaders 
to twelve, and six more are projected. The largest 
British leaders are those of the “Scott "’ type, dis 
placing 1800 tons. 


The Avonmouth Dock Extension. 


On Wednesday of this week, May 23rd, the exten- 
sion of the Royal Edward Dock at Avonmouth, which 
has been in the making for the past four years, was 
opened by H.R.H. the Prince of Wales, in the presence 
of a great gathering of people. Almost twenty years 
ago the Prince's grandfather, the late King 
Edward VII., performed a similar ceremony when the 
dock which bears his name was completed. That 
dock, as it then existed, was a very costly work, 
having regard to the comparatively small water space 
and quayage accommodation which it afforded. It 
had, however, always been intended to construct two 
arms or branch docks at the northern end of the dock 
and in that way to double its water area and more than 
double its extent of quayage. The original plans of 
the Royal Edward Dock, indeed, provided for these 
branches. One of these arms—the northern—was 
dredged out some years ago, and is now utilised as an 
oil basin; the other—the eastern arm — which has 
now been opened has a water area of over 15 acres and 
contains 3600ft. of quayage, just about as much as 
the original dock possessed. The accommodation 
provided by these arms redresses to some extent the 
uneconomical balance between the cost of capital 
works on the one hand and the provision of traffic 
facilities on the other hand which was exhibited by 
the original dock. The works in the new arm are of 
strikingly economical design, and this comment 
applies not only to the wharf structures, but also to 
the grain-handling appliances and transit sheds, 
which have been provided in connection with the 
extension. Although primarily intended for grain 
import trade, the arm is well equipped for general 
cargo handling, and the transit sheds as well as the 
very interesting grain equipment are examples of 
the best modern practice. Last week we began a full 
description of the works, which is continued in this 


issue. 


Salving the Battle Cruiser Moltke. 


On the morning of Friday last, May 18th, the ex- 
German battle-cruiser ‘* Moltke,’ which was raised 
last year by Cox and Danks, Ltd., at Scapa Flow, 
and which has since been partly dismantled, left 
Lyness Pier, bottom upwards, in charge of three 
tugs for the Firth of Forth, where she will be finally 
disposed of by the Alloa Shipbreaking Company, 
Ltd., at Rosyth Dockyard. The towing arrangements 
were in the hands of the Bugsier Reederi und Bergungs 
A.G., of Hamburg, and the three tugs employed 
included the ** Seefalcke,” of 4200 I.H.P., and two 
smaller tugs, the ** Simson ”*’ and * Protos.’”’ When 
Scapa Flow was left behind, the weather was on the 
whole favourable, with a northerly wind. As the 
battleship passed out of the Flow by Cantick Sound 
into the Pentland Firth, however, the ebb tide carried 
her westward considerably out of her course. The 
efforts of the tugs were successful in preventing her 
from being swept away, and in the afternoon about 
4 p.m. the tide changed, and with the flood Duncansby 
Head was rounded and the smoother waters of the 
Moray Firth were reached before the ebb tide again 
set in. The journey to the Forth was continued over 
the week-end, and on Monday evening, after passing 


beneath the Forth Bridge, the upturned hull was 
safely towed into the outer basin of Rosyth Dockyard. 
On Tuesday the vessel was docked in one of the 
Admiralty graving docks, where she will be finally 
broken up. The maximum depth of water available 
over the dock sill was only about 37ft., which is an 
indication of the buoyancy imparted to the upturned 
hull by the compressed air within her empty boiler 
rooms, magazines and machinery spaces. The 
docking of the ‘‘ Moltke” completes a noteworthy 
piece of salvage work. 


Shipowners and Motor Shipping. 


In a paper which was read at the beginning of this 
week in Stockholm at a joint meeting of the Swedish 
General Shipping Association and the Swedish Society 
of Naval Architects, Mr. A. C. Hardy, editor of 
Motor Ship (New York), dealt in his characteristic 
way with the recent increase in motor shipping. He 
pointed out that in the battle of the cycles and in 
evaluating the rival merits of different designs of 
engines or types of drive, the fact often tended to 
become obscured that in the end it was the shipowner 
who determined the progress of motor shipping. To 
date there were, he found, about 138 firms which 
owned and operated motor vessels, and it was inter- 
esting to learn that the average date at which these 
firms ordered their first motor ship worked out as 
late as 1923. In the period from 1904 to 1927 the 
yearly output of motor vessels has increased from 
unity to 235 ships. Mr. Hardy saw one reason only 
for the increasing adoption of the marine oil engine, 
namely, that it saved money. In the tables which 
accompanied the paper, it was clearly shown that the 
advent of the motor ship in Scandinavia and in 
Germany had shifted the centre of gravity of world 
shipbuilding. It appears that over 10 per cent. of 
the tonnage constructed in Scandinavian yards during 
the last few years is now American-operated, but is 
foreign owned, and most of this shipping is worked 
on long-term charters. Mr. Hardy foresaw increasing 
competition on ocean trade routes, with a possibility 
of the segregation of the world into definite pro- 
ductive regions which would make new demands upon 
the shipowner. The international employment of the 
motor vessel he regarded as the shipowner’s reply 
to that demand. 


**Grid” Contracts. 


ADDITIONAL important contracts have recently 
been placed by the Central Electricity Board in 
connection with the Central Scotland section of the 
“grid.” New orders, representing about £350,000 
and covering the switchgear required for the main 
sub-stations, have been divided in practically equal 
parts between the Metropolitan-Vickers Electrical 
Company and the British Thomson-Houston Com- 
pany. The former firm is supplying the switchgear 
for the seven main sub-stations of the western portion 
of the system, viz., Glasgow, Yoker, Port Dundas, 
Clydes Mill, Greenock, Kilmarnock, and Paisley ; 
whilst the B.T.H. contract covers the switchgear for 
the six main sub-stations of the eastern portion, viz., 
Edinburgh, Dunfermline, Bonnybridge, Motherwell, 
Kirkcaldy and Dundee. In each case the apparatus 
will control the power which is to be transmitted at a 
pressure of 132,000 volts from the generating stations 
to the sub-stations. From the sub-stations the power 
will be distributed at a lower pressure to the various 
parts of the area served by the scheme. All the 
sub-stations will be of the outdoor type. There will 
be about forty-five oil-immersed circuit breakers, 
each consisting of three units in separate tanks, and 
each three-phase group will weigh about 25 tons. 
It will be recalled that the contracts for the sub- 
station transformer equipment were recently placed 
with the Metropolitan-Vickers Electrical Company, 
Ferranti, Ltd., and the English Electric Company. 
The contracts for the overhead line river crossings 
over the Forth, Clyde and Cart have been awarded 
to the Foundation Company, Ltd. The height of 
the towers for the Forth crossing will be 315ft., 
measured up to the bottom cross arm, and the span 
of the lines will be 3050ft. The corresponding dimen- 
sions for the.Clyde crossing will be 260ft. and 980ft. 
respectively. and those for the Cart crossing 202ft. 
and 650ft. 


New Dutch and Chilian Destroyers. 


At the end of last week the new Dutch destroyer 
“Piet Hein,’ which has been built by Messrs. 
Burgerhout, of Rotterdam, to the designs of Yarrow 
and Co., Ltd., of Scotstoun, Glasgow, ran successful 
official trials on the Clyde. A speed of 36-1 knots 
was obtained, which exceeded the contract speed by 
over 2 knots. As the ship was fully loaded, this 
performance is considered to be remarkable. Like 
her sister vessel, the ‘* Evertsen,’”” which was com- 
pleted by Messrs. Burgerhout towards the end of 
last year, and is now in commission, the *‘ Piet Hein * 
has a displacement of 1620 tons, and is propelled by 
Parsons type geared turbine machinery, with a 
designed output of 31,000 S.H.P. The boilers are 
of the latest Yarrow superheater type. A third 
destroyer, the ‘‘ De Ruyter,’’ which has been built 
at the Royal De Schelde Dockyard at Flushing, is 








now completing her endurance trial, ready for hand- 





This ship also made a speed of 36 knots on 
the full-speed trials over the measured mile at 


ing over. 


Skelmorlie. A further five destroyers, making eight 
in all, are to be built in Holland for the Dutch Navy. 
All these vessels have been designed by Yarrow and 
Co., Ltd., and are being constructed with the technical 
assistance of the firm. On Monday, May 2\ist, John 
I. Thornycroft and Co., Ltd., launched at South 
ampton the third of six new destroyers which the firm 
is constructing fof the Chilian Government. The 
vessel was named the ‘* Riquelme,’ and she has a 
length of 300ft. and a displacement of 1430 tons 
Her machinery will comprise twin-screw geared 
turbines of 28,000 S.H.P., and Thornycroft oil-fired 
boilers. The contract speed is 35 knots. The name 
** Riquelme *’ was also carried by a Chilian destroyer 
built at Birkenhead in 1896, and, comparing that 
ship with the new vessel we note that the length has 
been increased by 90ft., the displacement by over 
1100 tons, and the speed by 5 knots. To obtain that 
increase with the larger displacement, the engine 
power has been raised from 6000 to 28,000 S.H.P 


Some Old Steamboats. 


THERE are perhaps few steamer services better 
known to tourists from all parts of the world than 
those operated on the Firth of Clyde and along the 
shores of the Western Highlands by David Macbrayne, 
Ltd. That company, now controlled by Lord Maclay, 
was founded by David MacBrayne in 1877, with the 
building of a new vessel, the *‘ Columba *’——still in 
service—and the acquisition of several existing steam 
boats, some of which are also still in service. Atten- 
tion to the age of some of the MacBrayne boats has 
been called by the moving of a resolution in Parlia 
ment on Friday, May 18th, approving a contract 
between the Postmaster-General and Messrs. 
MacBrayne, under which two new vessels would be 
built immediately—with a third to follow later 
for the maintenance of cargo and passenger services 
in the Western Highlands and Islands. Criticism 
of the rates and charges levied by Messrs. MacBrayne 
and of the age of some of their vessels was expressed 
by several Members, and eventually it was decided 
to refer the contract to a Select Committee. The 
oldest vessel in the company’s service is the ** Glen- 
garry.” This boat has now reached the ripe age 
of eighty-four years. She was built in 1844 by Smith 
and Rodger, of Glasgow, and was at first known as 
the “‘ Edinburgh Castle.’’ Only two years her junior 
is the ‘‘ Glencoe,”’ a vessel built in 1846 by Tod and 
McGregor, of Glasgow, and originally named the 
“* Windsor Castle.”” The * Tona,” the third of that 
name, was built by J. and G. Thomson in 1864. 
**Tona Il.,” after a single summer's service on the 
Clyde, was sold in 1863 as a blockade runner for the 
American Confederates, but was lost in the Bristol 
Channel. ‘ Iona 1.” had also been sold as a blockade 
runner, but was sunk by collision in the Clyde just 
as she was starting for America. The present * Iona 
III.’ is of interest because her deck saloons and 
most of her cabin fittings are those taken from 
the * Iona IT.”’ when she was being converted to a 
blockade runner. She was the first vessel to be fitted 
with the Chadburn telegraph in substitution for the 
‘knocker "’ system of signalling to the engine-room 
Another elderly boat of the MacBrayne fleet is the 
‘** Gondolier,”’ a vessel which, like the ** Chevalier " 
lost, if we remember aright, a few years ago by fire 
was built in 1866 by J. and G. Thomson. 


The German Airship L Z 127. 


Tue German Zeppelin airship ‘ L Z 127,” which 
has been under construction at Friedrichshafen for 
the past two or three years, will, it is anticipated, 
be ready for an extended trial sometime after the 
beginning of July. In connection with her trials, the 
German authorities have asked the British Air 
Ministry whether facilities could be afforded them for 
mooring their vessel to the Cardington tower, and, 
if desirable, for using one of the sheds at the adjacent 
Royal Airship Works. The Air Ministry has replied 
stating that mooring facilities will ke provided as 
well as the use of a shed if one is available at the 
time of the airship’s visit. The reconstructed shed 
at Cardington, described in our issue of March 4th, 
1927, is at present being used for the building of the 
5,000,000 cubic foot Government airship * R 101,” 
and from all we can learn it will be considerably more 
than a couple of months before it is set free. A 
second shed is now, however, being erected alongside 
the original one, and may be completed in time to 
receive the German vessel. The “ LZ127” is ot 
3,750,000 cubic feet capacity, and is designed to 
accommodate twenty passengers and 15 tons of 
mail and freight. It is intended to employ her on an 
airship mail service between Spain and Argentina. 
From the technical point of view, great interest 
resides in the fact that she will use gaseous instead 
of liquid fuel, the gas employed, stated in one report 
to be carburetted hydrogen, having a density equal 
to that of air. It may be stated that since the last 
visit of a German airship to this country—on the 
night of October 19th, 1917—the relations between 
the German and British airship authorities have 
considerably improved. There has, in fact, recently 


been an interchange of visits and assistance between 





the staffs of the Cardington and Friedrichshafen works. 
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General Development of the 
Locomotive. 
(By a Continental Engineer). 
No. VIL.* 
BRITISH LOCOMOTIVES (continued). 


GREAT BRITAIN has always been the country par 
excellence of the tank engine, thanks to the early 
development of suburban services, as regards passenger 
trains, and to the short distances to be covered in 
the mineral districts for goods trains. It has pro- 
duced engines, entirely original, very well arranged 
and designed to run with the same safety either 
chimney first or trailing wheels first. Though some 
railways, like the Great Western, have included 


amongst their tank engines some of the 2-4-0 
class, the standard locomotive seems to be the 
result of the development of the 4-2 engines- 


the coupled axles in front—extensively used at 
one time on the lines south and north of London, 
which were the first to handle an important 
suburban traffic. The trailing axle was soon super- 
seded by a bogie—South-Eastern, Great Northern, 
&c. At the present day, tank engines are of all types, 
from 2-4-2, 4-4-2 to 4-6-2, 4-6-4, 0-8-0, 0-8-2, 
&c., the last types being especially designed for 
mineral traffic. 

They all have side tanks, limited at the front 
a few feet from the smoke-box, in order to give 
to the motion when it inside, and to 
provide a good arrangement of weights. The coal 
bunkers are always behind the platform and their 
sides are in the same plane as those of the cab and 
tanks, which contributes to their neat and symmetrical 
aspect. 

These engines, being intended to run indifferently 
forward or backwards, are never turned. 

They present the same characteristics as tender 
engines. Most of them have inside cylinders. 

While several British railways still order new engines 
of moderate power of the 4—4-0 and 4—6—0 types, well 
adapted to the needs of main line light express trains 
or of secondary lines or for stopping trains, most of 
the continental administrations, including in their 
list many engines of old standing, yet adequate for 
service on branch lines, have only built within a score 
of years large and powerful engines both for pas- 
senger or goods trains. It must be remembered that 
there much more difference between main and 
branch services on the Continent than in England. 

The adoption of *‘ Mikado,” *“* Mogul ”’ or “* Pacific ”’ 
engines is controlled by the necessary conditions, 
above all by the good coal used. Many express 
trains are still hauled by modern four-coupled loco- 
motives, or engines of the 4-6-0 class, less powerful 
than the new locomotives mentioned below. 

Some of the typical British types are still built for 
fast goods or excursion trains, as, for example, the 
six-coupled, inside cylinder engines of the London and 
North-Eastern standard design. They are more 
powerful than the preceding engines of the same class, 
having a total and adhesive weight of nearly 60 tons, 
or about 20 tons per axle, and a grate area of 26 square 
feet ; wheels 5ft. 2in. and 4ft. 8in., according to the 
service to be performed or the profile of the lines; 
maximum tractive force, 28,400 lb. in round numbers. 
We should see with regret the giving up of this 
straightforward and plain type, which is able to give 
full satisfaction on certain services in the conditions 
existing in Great Britain. 

However, the striking fact of the most recent 
British practice is the tendency to adopt outside 
cylinders and often outside Walschaerts gear, 
especially for express and mixed traffic locomotives, 
having two, three or four cylinders—L. & N.E., 
Southern Railway, L., M. and 8., &c. 

Some British railways have been very progressive 
of late years and have produced powerful engines of 
the 4-6-0, 4-6-2, 2-6-2 and 2-8-2 type, all fitted 
with superheaters, particularly the Southern, L. & 
N.E., and Great Western. On these recent engines, 
the working pressure is 200 lb. to 225 lb. Such pres- 
sures are adopted on the Continent in conjunction 
with compounding, whilst with simple engines, using 
superheated steam, the pressures are often not higher 
than 172lb. This is a simple statement, without 
comment. 

The first of these roads put into service in 1925, ten- 
wheeled engines—‘‘ King Arthur” class—having 
large outside cylinders, piston valves and Walschaerts 
valve gear, a round-topped fire-box, a total heating 
surface of 2215 square feet, superheater included, 
coupled wheels of 6ft. 7in. diameter, and an adhesive 
weight of 60 tons. They were produced to deal with 
express traffic up to 400 tons behind the tender. 
They are very compact and neat engines. As in the 
following locomotives of the same company, the 
footboard is raised as in continental engines—rather 
a new departure in England—to give complete 
accessibility to all working parts. These two classes 
of locomotives constitute, from certain points of view, 
a marked improvement on the prior six-coupled 
engines—class ‘‘ 630 ’’— of the same company, which 
never had the reputation of steaming very freely, the 
grate being horizontal above two coupled axles, and 
the access of air through the ash-box dampers having 
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* No. V. appeared May 11th. 











been insufficient at first. Possibly, too, the absence 
of a brick arch, and a smoke-box which was too small 
to give an even draught, were partly responsible. 
But it is only fair to recall that the designer of these 
engines was the first in England to adopt the four- 
cylinder arrangement driving two different axles, 
and such high-pitched boilers. 

To cope in the future with the hauling of trains 
weighing 500 tons, at an average speed of 55 miles 
per hour, the Southern Railway put on the rails in 
1926 the first engine of the ‘‘ Nelson” class. It is a 
simple engine, but has four cylinders driving two 
different axles, coupled, the corresponding cranks 
being set at an angle of 135 deg. to obtain a more 
regular torque and an even draught, which makes the 
engine steam freely. The steady pull resulting from 
eight small blasts per revolution, instead of four 
stronger, increases certainly the regularity of the 
blast—the draught being irregular in the locomotive 
boiler, especially at slow speed—and less uncon- 
sumed small coal is drawn through the tubes.* 

The boiler of the ‘‘ Nelsons ”’ has a narrow fire-box 
of the Belpaire type. The tractive effort is 15 tons 
in round numbers, more than that of many European 
* Pacifics”’ ; but the grate area is only 33 square 
feet, the maximum possible with a narrow fire-box, 
This locomotive,t weighing no more than 83 tons 
10 ewt., and having a wheel base of 29ft. 6in., can 
develop the same tractive effort and the same power, 
and draw the same train as a 4-6-2 locomotive weigh- 
ing at least 96 to 100 tons, and having a wheel base 
of 36ft. to 37ft. The adhesive weight is thus about 
72 per cent. of the total weight. This is a very 
interesting result, but the quality of fuel used must 
obviously be high. 

To meet the necessity of obtaining a sufficiently 
large grate area, about the maximum possible when 
the wide fire-box not resorted to, the water 
spaces are rather narrow but not exceptionally so. 
Boilers of this model ought to be washed out often 
and with care. In this respect, the wide fire-box 
would present advantages, but could not be applied 
to a 4-6-0 locomotive, and it would be the negation 
of the endeavours of the designer to avoid the use of 
a trailing uncoupled axle. 

This fine locomotive presents some interesting 
details, and the balancing of reciprocating weights 
has been the object of a very complete investigation. 
Drawing a regular express train from Waterloo to 
Salisbury, it has easily attained a speed of 83 miles 
per hour. 

It is coupled to a very long tender, running on two 
bogies, of the new pattern of the Southern Railway, 
having a water capacity of 5000 gallons, of a straight- 
forward and neat design. 

The L. & N.E. Railway put into service in 1925 
engines of the 4-6-2 and 2-8-2 type. The “ Mikado” 
engine has three cylinders, simple expansion, Wals- 
chaerts valve gear outside with floating lever gear 
for the inside cylinders. The boiler is large and long 
and has a wide fire-box. The axle-boxes for the 
trailing axle are outside, a feature to be commended 
for ** Pacific” locomotives as well. It is remark- 
ably neat. 

These short particulars are sufficient to show that 
some British railways have now to comply with new 
problems, new conditions of traffic, and follow new 
lines as regards the design of their engines. 

Locomotive engineers and makers have often de- 
signed and built for the Dominions and the Colonies 
heavier and more powerful engine than for the mother 
country, when the organisation of the railways 
rendered it necessary. Even for the narrow gauge of 
the South African Railways, they produced engines 
of 75 tons at a time when there was no engine of that 
weight in England for the standard gauge. 

Very large engines have been built for the 5ft. 3in. 
gauge of Indian and Australian railways, and of 
entirely British types. Recently Sir W. Armstrong, 
Whitworth and Co. have built for the South Australian 
Railway (5ft. 3in. gauge) engines of the 4-6-2, 4-8-2 
and 2-8-2 type, which mark a new departure, and 
which it is impossible to pass over in silence, not that 
we believe it can have a notable influence nor 
repercussion on the methods followed in the country 
which is generally conservative. But it exhibits 
the tendency of some British locomotive engineers 
abroad, to adapt more strictly their engines to the 
conditions prevailing in new countries, and to adopt 
foreign ideas. 

These splendid engines, although keeping an outside 
British appearance, are almost entirely of American 
design, having bar frames, half-saddle cylinders, steel 
fire-boxes, combustion chambers and water-tubes 
supporting the brick arch, equalising beams, &c. They 
are a demonstration of the advantage of a broad 
gauge, having a total weight, in W.O., of 134-8 tons, 
with an adhesion weight of more than 91 tons (the 
** Mountain ’’ engines of the Eastern of France and 
P.L.M. road have only a little over 74 tons adhesive 
weight) corresponding to 22 tons 5 ewt. per coupled 
axle; two cylinders, 26in. by 28in.; driving wheels, 
5ft. 3in. ; W.P., 200 lb. ; grate area, 66-6 square feet ; 
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* This 135 deg. crank arrangement was adopted for the first 
compounds in France, where it is now considered preferable to 
set the cranks at 180 deg., the makers according great importance 
to the balancing of reciprocating weights. (All French four- 
cylinder engines have now cranks set at 180 deg.). 

+ This engine was described and illustrated in Taz ENcIngER 
of October 15th, 1926. 














total heating surface, 3,609 square feet; tractiv: 
effort, 51,000 Ib. As regards power, they are inter 
m<¢diate between European and American locomotives, 
and are probably the largest main line engines built in 
England. They are coupled to a large bogie tende: 
having a tank capacity of 8000 gallons. They ar 
intended for heavy express trains on difficult section. 
or for fast goods trains. 


FRENCH LOCOMOTIVEs. 

French passenger locomotives of to-day have not, 
like British engines (before the introduction of th« 
** Pacific’ and ‘* Mikado ”’ types), developed step 
by step from initial types in use in the ‘sixties on 
*seventies, for example. They are entirely new designs 
partly original, partly due to foreign influence. Instead 
of a slow but continuous evolution we note a 
sporadic progress proceeding by leaps. Whilst the 
previous engines were of little interest and even some 
times old-fashioned, the railways and the makers 
have produced, in a relatively short period, some ot 
the most powerful locomotives in Europe, including 
the latest improvements, and even leading the way 
in some respects, such as+the use of four-cylinder 
balanced engines and of high pressures (214 Ib. as 
early as 1889). 

However, owing to conventions entered into with the 
State in the early eighties, the old rolling stock cannot 
be scrapped as liberally, as it is in Great Britain or 
America ; many of the engines existing previously 
are yet in service on branch lines. But the main 
line locomotives are quite wp to date and pull the 
heaviest long-distance express trains at high speed. 

The entirely original French passenger engines of 
one or two generations ago, not having come under 
any foreign influence, had a low and long boiler, out 
side cylinders and valve gear, an overhung fire-box, 
four wheels coupled and a leading axle behind the 
cylinders. The typical locomotive of that period 
was the “ Forquenot’s *’ locomotive of the P.O. Lt 
steamed very freely thanks to its Ten Brinck fire 
box, a good arrangement, especially when briquette~ 
were burnt, allowing a strong draught and good com 
bustion. A little later, when the speeds of the train- 
were seriously increased, it was considered necessary) 
to add a fourth axle, trailing, behind the fire-box, as 
the stability left something to be desired. In such 
conditions these engines ran well but, with their low 
boilers, the barrel being included between the tyres 
of large driving wheels (7ft.) their power was limited 
and it was not possible to go further without having 
recourse to another type. 

The P.L.M. had a standard express engine 
about the same pattern, but larger and heavier, with 
a Belpaire fire-box and inside valve gear (1879) ; 
rebuilt in 1893 on the 4~4—0 type with a shorter boiler. 

The express trains of the Cie du Nord were hauled 
first by Crampton engines, and after 1872, by very 
fine engines derived from those designed by Sturrock 
for the Great Northern Railway. They had a deep 
fire-box carried between the two coupled axles, out 
side frames, and inside motion. Unhappily, they 
were spoiled later on, and in the following engines, 
by the adoption of a new type of boiler having a longer 
Belpaire fire-box. It was very shallow (the boiler 
above the 


ot 


not having been raised) and was 

trailing axle in order to get a larger grate area 
so as to burn run-of-mine coal. After 1877 they 
were built with a leading bogie. Since 1892 they 


have been successively superseded by the engines 
mentioned later, and have been allocated to branch 
lines or to stopping trains. 

Up to 1878 the Eastern Company used for all 
express trains ‘‘ Crampton ”’ engines, having 7ft. 9in., 
driving wheels, the greatest diameter ever used 
on the Continent. At the date indicated it adopted 
a 2-4-0 type which was in reality a four -coupled 
“Crampton” locomotive with the cylinders behind 
the leading wheels, but a higher boiler, deep fire-box 
and double frames ; the wheels were also 7ft. 9in. 
diameter. They were very steady and good engines 
but not powerful ; and from 1882 they were super- 
seded by engines of a similar pattern but having a 
longer but shallow fire-box with a grate area of 26 
square feet. 

The Midi Company adopted a model rather similar, 
but with inside frames only, which made its appear- 
ance in 1878, and ceased service on main line trains 
after 1895, to be superseded by much more powerful 
four-cylinder compounds. 

On the Western Railway all express engines were 
compact and of moderate power up to 1890, and with 
inside cylinders. The leading bogie was first applied 
in 1889. 

This very brief account is only intended to point 
out that there were not, at that period, any common 
ideas or practice, each railway having its own types, 
and changing them often, according to the personal 
ideas of the engineers, often ingenious, sometimes 
wrong, and not restrained by traditions. The diver- 
sity of French engines during the period extending 
up to the ‘nineties (and many of them can yet be seen 
working on branch lines) originated also from the 
incorporation of secondary companies, having their 
own rolling stock, in the main railways, or by the State. 
The same can be said of most continental countries 
where the types of engines have changed over and 
over in a relatively short time, until they have arrived 
at some kind of international types, so to speak, vary- 
ing only in details and external appearance. Now it is 
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only fair to say that British permanent way, for many 
years in advance of others, and the good quality of 
fuel at hand, did not give rise to problems that pre- 
sented themselves elsewhere. 

Curiously enough, in what concerns France, things 
are exactly reversed now, and there is perhaps no 
country, having several railway corporations or com- 
panies, where there exists a greater uniformity of views 
and better mutual understanding. 

The great change began in 1892, when the first 
four-cylinder ‘‘de Bousquet ” and “de Glehn”’ 
engines were put into service on the Northern line, 





The Avonmouth Dock Extension. 
No. I1.* 


In our last issue we described some of the main 
features of the works carried out by the Bristol Port 
Authority in connection with the extension of the 
Royal Edward Dock at Avonmouth, which was 
opened by H.R.H. the Prince of Wales on Wednesday, 
23rd instant. In this continuation of the account 


of the works we now proceed to deal with excavation 























1 mile and the railway track ascended from the dock 


bottom at a gradient of i in 50. Three six- 
coupled locomotives were employed on this work and 
the excavation was taken out in layers 10ft. to 12ft. 
deep. Although the new arm was bounded on two 
sides by water, it is interesting to note that the area 
which was being excavated was kept dry throughout 
the progress of the work by one 6in. Gwynne centri- 
fugal pump electrically driven and automatically 
controlled by a float in the pump sump. The pump 
discharged over the dam at the south end of the arm. 
Over the area covered by the wharves, excavation 
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Fic. 11--TYPICAL LONGITUDINAL AND CROSS SECTIONS OF DOCK 


and by the initiative of the P.L.M. company. 
The success of these engines was wrongfully, in my 
opinion, attributed to compounding, but was in reality 
the result of general arrangements, deeper fire »-box, 
leading bogie, good balancing, satisfactory propor- 
tions and a higher pitched boiler. These iecuuelies 
had the germ of all the elements of modern engines. 
In 1895 similar engines but more powerful (grate 
area, 26 square feet, weight in service, 51 tons) were 
put on the rails. Engines of the same type were very 
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and dredging, and shall afterwards describe the 
transit sheds, the granaries and the grain handling 


appliances. 


Excavation. —The original embankment and pitched 
slope at the entrance to the arm were left in place 
until all structural work below wharf deck level had 
been completed—-see Fig. 11. About 580,000 cubic 
yards of the excavation in the arm—including 80,000 




















FiG. 12--DREDGER AND PiPe LINE 


soon adopted by other companies, but it must be 
borne in mind that in 1894 the P.L.M. introduced 
express compound engines of its own design, which 
were rapidly followed by others of the same class, 
more powerful and weighing over 56 tons. In these 
last engines the corresponding cranks were set at 
angles of 162 deg. and 135 deg. From 1895 all French 
railways hauled their express trains (220 tons to 
260 tons) with engines of that class, the working pres- 
sure being 200 Ib. to 215 Ib. 

As the weight of the trains increased continually, 
it was found necessary, on some lines, by the Nord 
Company first (1900), to adopt the “ Atlantic ” type, 
as well as compounding, and four-cylinders; grate 
area, 30 square feet ; total heating surface, 2300 square 
feet ; weight in working order, 67 tons. The engines 
were able, burning good coal, to haul a train of 340 
tons at an average speed of 55 m.p.h. on an easy 
line (maximum gradients 5 °/,.), or a train of 300 
tons at a speed of 68 m.p.h. They were very 
successful engines, and are yet hauling some of the 
fastest trains of that company when they are of 
suitable weight. They are almost, I believe, the 
only four-coupled locomotives hauling main line 
express trains in France. The P.O. ordered, in 1904, 
engines of the same type but more powerful (grate 
area, 34 square feet ; weight, 73 tons), which could haul 
express trains of 350 tons at a speed of 57 to 60 m.p.h. 

But these engines were soon inadequate on some 
lines for the heavy vestibuled trains of a weight often 
exceeding 500 tons, and it was necessary to have 
recourse to six-coupled engines, the diameter of 
driving wheels varying from 6ft. 4}in. to 6ft. 1 yin. 


(To be continued.) 











cubic yards done before the contract was let 
the levels of reclaimed areas on the dock estate. The 


contractors employed for this purpose a No. 14 Arrol- 
Whittaker steam navvy on caterpillar tracks. The 


258 8 Centres o winn 


EasTr Wine 


Sop Cc 





Track for Travelling ace of Whar, 


Elevator é Conveyor 


Flexible Shoots to Bar 
“Txe Ewomweer” 


Fic. 13-—-PLAN OF 


bucket capacity of the navvy was 2} cubic yards and 
its normal week’s work 5500 cubic yards. The exca- 


vated material was run to the spoil lands in side-tip 
wagons. 


The average length of haul was about 
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ARM SHOWING EXCAVATION 


down to the slope of the underside of the cross frames 
was taken out by hand after the wharf piles had been 
driven. In general the material was lifted and tipped 
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Fic. 14—-OLD TYPE OF WHARF WALL 


| behind the wharf by 5-ton steam travelling cranes 
similar to that used in constructing the reinforced 
concrete work. The cranes travelled on the tracks 
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behind the wharf and their long jibs enabled them to 
cover the whole area of this excavation. 

In order to make the junctions of the new wharves 
with the old walls it was necessary to cut into the 
earth dam at the entrance, and for that purpose 
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interlocked steel sheet piling was driven at the jun 

tion points. The steel piles were driven by « 
McKiernan-Terry steam hammer and were eventual, 
drawn by a 30-ton floating crane. At the northern 
end of each wharf the ground was trenched and th. 
structural work extended about 50ft. beyond thy 
available waterway, the trench being afterward 

filled in and a pitched slope formed. This provisico, 
will enable a further extension of the arm, when mad: 

to be carried out in the dry. 

After the wharves had been built the excavatio: 
down to the 2 to 1 slope under them was taken out b, 
hand, wheeled from below the wharf and heaped uy; 
parallel to and in front of the face on the surface o1 
the dry excavated area, which was, on the average 
about LOft. above dock bottom. The weight of thi- 
material had the effect of stabilising the slope an 
minimising any tendency of the wharf structure t: 
slip forward before the water was admitted to the 
dock. This deposited material was ultimately removed 
by dredging. 

Dredging.—-The plan originally made for th« 
removal of the dumpling in the eastern arm con 
templated the dredging of the remaining materia! 
after excavation in the dry had been carried out to 
within 10ft. of the intended dock bottom and taking 
the spoil to sea in hopper barges—-see Fig. 11. Thi 
limitation of the dry excavation was dictated partly 
by considerations of stability of the wharves befor: 
water was admitted to the arm. The removal of tly 


| earth dam across the entrance was also to be effected 


by dredging. When the contract for the dredging 
came to be let the tenders received for the work 
showed that it would be cheaper to dispose of the 
dredged material by pumping it over certain spoil 
lands at the northern end of the dock estate than to 
deposit at sea. The contractors for this work wer: 
Messrs. K. L. Kalis, Sons and Co., who commenced 
operations in July, 1927, and removed altogethe: 
350,000 cubic yards of material, the work being com 
pleted in November, 1927. Before dredging opera 
tions were begun the new arm was flooded, a smull 
channel being formed across the top of the earth dam 
through which water flowed from the main dock, the 
water level of which was maintained at a suitable height 
while filling, which took twelve days, was taking 
place. The aerial view reproduced at the head of pagé 
539 ante shows the dock at the end of June, 1927, 
during the flooding of the eastern arm. The centre 
portion of the earth dam was removed by a bucket 
dredger and the material loaded into hopper barges 
which deposited at sea. As soon as the breach in the 
dam had been made large enough, the reclamation 
pumping plant was brought into the arm and moored 
at the north end and connected up with 24in. steel 
delivery ‘pipes. The pipe line—see Fig. 12 and 
the plan of the docks at the top of page 540 ante 
which was about a mile in length, was raised on 
trestles about 14ft. above ground level for the greater 
part of its length and was carried over two roadways 
and railway sidings. The bucket dredger. which had 
a maximum capacity of about 1000 cubic yards per 
hour, then proceeded to dredge the remainder of the 
area, including what was left of the dam, loading the 
material into dumb barges which were towed to the 
floating pumping plant at the north end and pumped 
out. Some additions to the original retaining banks 
of the spoil area had to be made to contain the 
dredged material and an outfall weir was constructed 
at the extreme end of the area. The suction pump 
dredger used for pumping ashore was of 500 1.H.P. 
and the water jet pump for breaking up and diluting 
the spoil in the dumb barges was 200 I.H.P. It was 
desirable to obtain a considerable quantity of spoil 
for raising the level of low-lying lands, and this was 
obtained from the excavation removed in the dry as 
well as by dredging and pumping ashore. 

Comparison of the Eastern Arm Wharves with th 
Old Dock Walls.—It is interesting to compare the 
design and construction of the new wharves with thy 
original gravity walls of the Royal Edward Dock built 
over twenty yearsago. We show in Fig. 14a typical 
cross section of the latter drawn to the same scale as 
the section of the new wharf—Fig. 3 ante. The 
dock bottom in the eastern arm has not been dredged 
to the full depth of 33ft. provided in the berths in 
front of the dock walls, the present depth being only 
30ft., but the wharf design provides for the depth 
being increased to 33ft. if necessary. In other respects 
the conditions under which the two types of quay 
facing were constructed are comparable, except that 
the depth to the marl is not so great in the eastern 
arm as in the older parts of the dock. The wharf 
section has cost approximately £73 per lineal foot of 
frontage, including decking, excavation and filling 
behind the wharf. At the present time a gravity wall 
of the section shown would probably cost, if built at 
Avonmouth, between two and three times as much as 
the wharf structure. 


TRANSIT SHEDS. 


The outstanding feature of interest of the works 
above quay level in the eastern arm is the arrange- 
ment whereby the greater part of the wharf on the 
eastern side of the arm can be made use of for general 
cargo purposes, while, at the same time, the whole of 
the frontage is available for grain discharge at any 
point in its length. In some ports this is secured by 





placing the longitudinal grain belts in a tunnel under 
the_quay surface, as is the case at Manchester and in 
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ihe older grain-handling arrangements at Avon- of the transit sheds, and are fed by shoots from the for the discharge from the sheds to rail or road trans- 


mouth. But this system has obvious disadvantages, travelling elevators. port, and vice versd. These cranes are not yet in 
among them being the limited space ordinarily avail- Each of the two transit sheds—-see Figs. 2 and 15 position, but are almost ready for erection. 
ible for the belts and machinery and conditions of which are of reinforced concrete, is approximately In each bay of the flat roof at the quay side of the 














Fic. 16 HEADS OF ELEVATORS IN NO._3 GRANARY FIG. 17 -BARGE LOADING CONVEYORS AND WEIGHERS 
b humidity which are almost inevitable. Moreover, 500ft. long by 156ft. wide and has three floors. The | building is a large hatchway with a removable cover. 
it is difficult to avoid some obstruction of the quay | buildings are carried on reinforced concrete piles, Two large electric lifts are provided in each shed 
surface. In the new arrangements—see Fig. 15 the two front rows of columns being supported on and there are numerous shoots between the floors. 
no part of the grain machinery is under deck level the wharf piles. Each shed has an internal capacity The front bay of the sheds is open at the quay level, 
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Fic. 18 BARGE LOADING CONVEYORS IN NO. 3 GRANARY FIG. 19--CONNECTING GALLERY BETWEEN NOS. 3 AND 4 GRANARIES 


and the quay surface between the coping and the of about 2,600,000 cubic feet, and the first and second and forms a covered verandah extending the whole 
face of the transit sheds, 17ft. 6in. in width, is un- floors are designed for a loading of 3 ewt. per square length of the buildings. Above this verandah is the 
obstructed. Pneumatic elevators and cross conveyors foot. The roofs are flat, the central portion of each grain gallery, which is continued across the open 
of semi-portal construction travel along the quay to being covered by a steel building with a slated roof, spaces between the sheds and the granaries. At the 



































Fic. 20--GRANARY No. 3-—-EAST WING UNDER CONSTRUCTION Fic. 21--GRANARY No. 4 NEARLY COMPLETED 


any required position, exactly in the same manner which is intended for the storage of goods. On the | ground floor level continuous 3in. framed timber 
as semi-portal cranes. The whole of the grain belts | front part of the flat roof there will be electric travel- sliding doors are provided on both sides and at the 
and the machinery are housed in a wide, airy and ling cranes for loading and discharging vessels, and ends of the sheds, and there are similar doors on the 
light gallery, constructed above the open verandahs on the land side similar cranes, but of smaller radius. first-floor level, where outside cantilever loading 
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The transit sheds are seen in several 
which illustrated our article in last 


platforms occur. 
of the views 
week's issue. 

The lay-out of the roads and sidings has been 
skilfully arranged, and independent shunting of the 
individual sheds is provided for. On both the land 
and water sides there are three loading tracks, and, 


in addition, some of the platforms are available for | 


road transport. Four out of the six tracks are under 
cover. The movement of rail trucks will be facilitated 
by the provision of electric capstans. All the sidings 
and roads in connection with the scheme were con- 
structed departmentally by the engineer's staff. 

The Structural Work in Transit Sheds.—The con- 














| reinforced concrete construction, have been built, one 
-No. 3—near the wharf side at the south end of the 
new arm, and the other—-No. 4—near and parallel to 
the two older silo-granaries away from the water front. 
The first, a transit granary of 12,000 tons grain capacity 
—Figs. 13 and 22—is built in two wings, with a covered 
space between, in which are laid three railway sidings, 
which will be used for the delivery of grain to railway 
| trucks. The eastern wing is arranged for handling 
bagged grain to truck. The land side of the western 
wing is similarly arranged, but on the water side 
provision is made for direct and quick delivery to 
merchant barges and coastwise craft lying in the 
dock, and also for the rapid loading of small craft 
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FiG. 22-—-SECTION THROUGH No. 3 
struction of the pile caps for the sheds was proceeded 
with immediately after the driving of the piles, and 
at the same time the columns were concreted up to 
ground-floor level. Following this, the filling was 
deposited up to the underside of the floor. Ordinary 
timber shuttering was used for the work below ground 
level. For the sides of the floor beams steel shutters, 
slightly tapered at the sides to facilitate stripping, 
were used. The beam bottoms were of timber. 
Steel shutters were also used for columns and special 
domed-shaped steel shutters for the undersides of the 
floor slabs. The latter were designed to shutter the 
sides of the secondary beams as well. The steel 
shutters were stripped on the fourth day after con- 
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Fic. 23 -SECTIONS 


creting and the beam bottoms after twenty-one days. 
The grain gallery and the shed construction. above it 
is carried over openings for railway crossovers on 
the deck of the wharf by two 75ft. reinforced concrete 
arched girders. All the panelling walls in the sheds 
are of plain concrete, 6in. thick. Above this panel 
filling, wood-framed and glazed windows are inserted 
in the openings, the total area of glazing being slightly 
less than that of the concrete panels. On the water 
side level-opening sashes are provided in the windows 
to admit the grain spouts which feed through openings 
In the floor on to the grain belts below. ; 


THE New GRANARIES. 


The two new granaries, both of which are of 


GRANARY AND SHIPPING GALLERY 


with bulk cargo by means of weighers and telescopic 
conveyor bands—see Figs. 16 and 19. The granary 
contains 106 silos, varying from 60ft. 6in. to 39ft. in 
height and from 133 tons to 80 tons wheat capacity. 
The second granary, of 20,000 tons capacity, is 
a combination of storage and delivery sections. 
Fig. 23 shows cross sections through the work- 
ing-house and silos respectively. There are six 
rows of silos, three in each wing. The wings 
are separated by lines of railway sidings. The 
row of silos in each wing adjacent to the rails is 
arranged at a high level for sack deliveries, but the 
two outer rows are carried down lower. The 182 silos 
vary in capacity from 180 tons to 50 tons of wheat. 
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The grain gallery, which extends the full length of 
the wharf above the verandahs of the transit sheds, 
is continuous in front of the transit granary and across 
the intervening rail tracks to the other granaries with 
which it is linked. This gallery has an ultimate 
capacity of six bands. 

Reinforced Concrete Work in Granaries.—Both 
granaries are supported on reinforced concrete piled 
foundations. The front portion of the water-side 
granary is, like the transit sheds, carried by the piles 
of the wharf. For the building of the 12,000-ton 
transit granary an Insley tower 180ft. high was 
erected in such a position that all parts of the struc- 
ture could be reached by the shoot. In the case of 


erected on a 60ft. steel trestle, lifted the concrete j), 
hopper skips. Timber shuttering was used throughou: 
in the construction of the granaries. 


The two views on page 574—-Figs. 25 and 24—show 
No. 3 granary in March, 1926, and March, 1927 


respectively. Two other views, Figs. 20 and 21, show, 
respectively, the east wing of No.3 granary unde) 
construction and No. 4 granary nearing completion. 


Power DISTRIBUTION. 


The electric power used on the dock extension i 
obtained in bulk at 6600 volts, three-phase, 50 periods 
from the Bristol Corporation electricity suppl) 
Three high-tension mains are taken to a Reyroll: 
high-tension switchboard in the main switch-house a: 
the south end of No. 3 granary. From the switch 
house duplicate high-tension mains are laid round thx 
dock, tappings being taken from them to supply 
through Reyrolle high -tension switchboards, 4 
300 KVA bank of Metropolitan-Vickers transforme: 
at No. 4 granary, where the pressure is reduced t: 
365 volts carried through Fergusson-Pailin transforme: 
panels to an Ellison low-tension ironclad oil-immerse:| 
unit switchboard. From this switchboard low-tensio: 
paper-insulated armoured cables are taken to th« 
various banks of Ellison oil-immersed ironclad start 
ing switches for the motors driving the grain machinery) 
in No. 4 granary. The current necessary for lighting 
is obtained at 210 volts between phase and neutral! 

In No. 3 granary a 900 kVA bank of similar trans 
formers has been installed to supply power throug): 
similar switchgear to the motors in the granary and 
in the grain gallery, and also, through the live rails, 
to the travelling suction plants on the wharf front 
This bank of transformers is fed by a separate high 
tension main from the main switch-house, the low 
tension power and lighting currents being distributed 
as in the case of No. 4 granary. 

In transit shed V is a 600 kVA bank of transformer- 
fed by tappings from the duplicate high-tension mains 
These transformers supply power at 365 volts for 
driving the cranes, lifts, capstans, &c., in the two 
transit sheds and at 210 volts for the interior and 
exterior lighting of the sheds. The low-tension sick 
of the No. 3 granary installation can be linked up wit) 
that of the sheds in emergency and, similarly, the low 
tension side of No. 4 granary installation can lx 
linked with a low-tension supply at the cold stores. 

The whole of the high-tension distribution has been 
carried out by the Corporation Electricity Depart 
ment. The low-tension cables have been installed by 
Siemens Bros., and the low-tension switchboards by 
Geo. Ellison, of Birmingham. The lighting has been 
carried out by Campbell and Isherwood, of Cardiff 

(To be continued.) 








Iron and Steel Institute. 
No. IIL. (conclusion).* 


THE final paper taken at the morning session on 
Friday, May 4th, was entitled *‘ Heat-resisting Steels. 
Part 1I1.—Mechanical Properties,’ and was by D1 


W. H. Hatfield. 
HEAT-RESISTING STEELS. 

The author presented to the Institute last year Part L. of a 
report containing the results of investigations carried out in the 
Brown-Firth Research Laboratories, with the object of deter 
mining the varying degree of resistance to attack by various 
corroding gases at high temperatures exhibited by steels of 
diverse composition in the chromium, silicon-chromium, 
chromium-nickel, chromium-nickel-silicon, and chromium 
nickel-tungsten series. In the present paper he deals with the 
other equally important but different characteristic, namely, 
the mechanical strength of steels at a high temperature, as 
affected by the introduction of the special elements. Although 
the whole series of alloy steels mentioned above which have been 
shown to offer marked resistance to chemical attack differ 
greatly in the degree of strength retained at high temperatures, 
it is satisfactory to note that some of them retain high strengths, 
as well as a high degree of resistance to chemical attack, 
thus fulfilling the dual requirements of the so-called heat- 
resisting steels. 

Mr. W. J. Talbot said that he had covered much 
the same ground as that covered by the author, and 
had plotted the characteristics of ordinary mild steel 
and heat-resisting steel, and agreed with the figures 
given in the paper. With regard to the author's 
statement that with an 0-15 per cent. carbon steel 
a value of 4 tons was, he said, obtained, that was the 
ultimate at 800 deg. Cent. He would like to go 
further than that, however. The bursting pressure 
of a tube depended not on the ultimate but on the 
yield point. He had found that with mild steel the 
yield point at 800 deg. Cent. was almost nothing, and 
since twice nothing was nothing, no mattér how thick 
the tube, the bursting pressure would still be almost 


nothing. The author stated that at 800 deg. Cent. 
the maximum stress of the heat-resisting steel 
(Ni-Cr-W steel) was 17-2 tons per square inch. His 


(Mr. Talbot’s) figure was 18-4 tons, which was near 
enough, but the yield point was 4-8 tons. Here one 
had a steel which could be made into a tube. At 
800 deg. Cent. a l}in. 10-gauge tube made of that 
steel would stand a bursting pressure of about 
2000 Ib., whereas a tube of any carbon steel at that 
temperature would have a bursting pressure of almost 
nothing. The paper, therefore, was a most valuable 
one to tube makers. 

Dr. W. Rosenhain said that it was important to 





the 20,000-ton granary, a 5-ton steam derrick crane, 


"* No. II. appeared May 18th. 
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vet at the real meaning of the tensile figures Dr. Hat- 
field had given. Mr. Talbot had done a great service 
by showing how those figures could be misunderstood, 
because if one realised a tensile strength of 4 tons 
per square inch at 800 deg. Cent. in the particular 
teel mentioned, and exposed it for any length of 
me to that kind of stress it would certainly fail. 
Che yield point, however, determined in that way, 
as not a reliable gauge as to what the steel would 
‘and indefinitely. The creep stress——the stress which 
that material at 800 deg. Cent. would stand ifidefin- 
tely—would not be much more than about 2 tons 
per square inch. It was probably correct that if one 
had a material A with a tensile strength, determined 
by pulling at a normal rate at 800 deg. Cent., which 
was three times as great as that of material B, material 
\ would probably have a higher creep stress than B. 
Therefore, as a very broad guide to the behaviour 
of materials at high temperatures, there was something 
io be said in justification of Dr. Hatfield’s figures. 
\n engineer wanted his data quickly, and a reception 
test which could be made in a few minutes or a few 
hours; but however urgently it was needed he must 
be sure that, whatever test was used, it was fundament- 
ally reliable, and until he knew the relationship 
between the ordinary tensile test or any other test 
of that kind and the true endurance test, he ought 
io be very cautious in basing design on tests of that 
ort. 

Dr. H. Moore was of opinion that a series of tests 
mn forty-nine different alloy steels by a simplified 
method at 800 deg. Cent. gave very useful compara- 
tive data, and the high tensile strengths obtainable 
n some of the special steels at 800 deg. Cent. were 
quite remarkable. He asked for more information, 
however, with regard to the methods of carrying out 
the tests. 

Prof. H. C. H. Car penter said that he gathered that 
the best results, so far as the maintenance of maximum 
tress at 800 deg. Cent. was concerned, were obtained 
with the nickel-chromium-tungsten steels, and he 
asked if the author had carried out comparative tests 
on the nickel-chromium-molybdenum An 
alloy might be found which would possibly be as good 
us or even better than the nickel-chromium-tugnsten 
steels, 

Mr. A. P. Hague pointed out that engineers were 
now going in for higher temperatures in steam raising 
and were using materials under high pressure and at 
high temperature, whilst at the same time exposing 
those materials to the attack of chemical reagents. 
rhe knowledge of creep stress seemed a long way 
behind, and in order to give engineers an idea of what 
were, or were likely to be, suitable materials for any 
particular purpose some short test appeared abso- 
lutely necessary. The test used by Dr. Hatfield was 
a very good one, provided one knew under exactly 
what conditions the test was carried out. If the 
chemical engineer was told to wait until metallurgists 
knew definitely the creep stress limit of all the various 
steels he made use of, he would probably get tired of 
waiting. The position at present with regard to the 
trength of materials at high temperatures, was very 
sitnilar to the position which obtained some time ago 
with regard to ordinary materials. A few years ago 
aun engineer who had to design a crank shaft knew 
nothing about afatigue limit, but he took the maximum 
stress, used a factor of safety, and produced a crank 
shaft which did the job. In the case of the materials 
dealt with by Dr. Hatfield it was the creep stress, 
and not the fatigue limit, which was required, and if 
the engineer to-day used the strength figures of 
raaterials at high temperatures, as given in the paper, 
in the same way as he had used the maximum stress 
in the old days, and adopted a factor of safety, he 
would find the paper of very considerable help to him. 
Assuming that the chemical engineer had the creep 
stress figures, however, he would be no nearer to 
being able to choose the best materials, because he 
would still have to take into consideration the effect 
of the attack of the gases on the steel, and the factor 
of safety he would need to cover that, was much greater 
than the one he would have to take as between Dr. 
Hatfield’s figures and the creep stress figures. He 
considered that Dr. Hatfield’s figures constituted a 
very valuable contribution to our knowledge. 


steels. 


Mr. J. H. Partridge said that it was hard to obtain 
the exact tensile strengths at elevated temperature, 
as the author had done. In an investigation on valve 
steels it had been found that a rate of extension of 
lin. in sixteen minutes gave lower, and therefore 
perhaps more correct, results than pulling at higher 
speeds. If a standard rate of loading were adopted 
the results would be comparable. He expressed the 
hope that Dr. Hatfield would continue his experi- 
ments, and that he would include a study of brittle- 
ness at elevated temperatures in his programme. 

Dr. Hattield intimated that he would give a detailed 
reply to the discussion in writing. He pointed out, 
however, that the discussion on the method of testing 
the characteristics of the materials was: rather 
beside the point, because he had been at pains to 
point out in the paper that he fully realised all that 
had been said about tensile tests but was suggesting 
a reliable method of sorting out, with nearness to the 
actual conditions. If we were not able to use 
heat-resisting steels until the scientific investigator 
could give the real creep value of the material, then 
technology and engineering would be put back for 
years. The paper was an attempt to provide a means 





of getting out of a difficulty, and he made the attempt 
because his companies were interested, not only in 
heat-resisting steel, but also in materials for high- 
pressure and high-temperature steam work, and what 
he had postulated was also intended to deal with that. 


Mr. F. W. Harbord presided at the final session on 
Friday afternoon, May 4th, when Messrs. T. Swinden 
and P. H. Johnson presented a paper entitled : 


CHROMIUM STEEL RAILS. 


In this paper the gradual development of steel rails of greater 
and greater hardness is briefly noted, and the advisability of 
relying essentially on an increase in carbon content for this 
purpose is questioned. 

Test results and permanent way experience of a quantity of 
chromium steel rails are quoted, showing that there is every 
prospect of a useful future for such material where heavy duty 
is encountered, 


Mr. J. W. Whiteley asked whether the authors 
thought that the addition of chromium to steel for 
making rails, to the extent advocated in the paper, 
was better than the ordinary Sandberg process. In 
that process of sorbitising a curious phenomenon was 
observed. It occurred in the fracture as a minute grey 
spot, and he had no doubt that it was really an internal 
fracture in the steel brought about by the rapid rate 
Did the addition of chromium obviate 
that defect ? He believed it occurred especially in 
American steel rails. He wondered whether a piece 
of -manganese sheet suspended down the face of the 


of cooling. 


mould would enable the sorbitising effect to be 
obtained with quick cooling. 
Mr. A. P. Hague thought that the addition of 


inanganese, in preference to carbon in steels contain- 
ing over -5 per cent., was a better way of increasing 
the hardness. There was certainly increased hardness 
whether manganese or carbon was added, but when 
manganese was added there appeared to be consider- 
ably greater toughness for any given hardness. He 
supported the authors’ suggestion that manganese 
in rail steel might be allowed up to 1 per cent., limit- 
ing the carbon to not more than «7 percent. Consider- 
able improvement could be made in both carbon steels 
and chromium steels for rails by suitable heat treat- 
ment, but heat treatment of any sort for a -5 carbon 
steel was always dangerous, and it seemed to him 
better to get the increased resistance chemically 
rather than thermally. 

Mr. H. Hills said that switches and crossings made 
from chromium steel rails had been in use in the 
north-eastern area of the London and North-Eastern 
Railway since April, 1923, but only to a very limited 
extent and purely for experimental purposes. The 
first consignment of about 50 tons of chromium steel 
rails was obtained in April, 1922. They contained 
0-710 per cent. of chromium, 0-576 per cent. carbon, 
0-9 per cent. manganese, 0-252 per cent. silicon, 
0-030 phosphorus and 0-034 per cent. sulphur. The 
ultimate breaking stress was 59-4 tons, the elongation 
in 3in. 14 per cent., and the yield stress 31 tons per 
square inch. These chromium switches and crossings 
were used at the east end of Newcastle Central Station, 
being laid down in April, 1913, for electrified lines 
carrying very dense traffic. It was found that the 
life of some of the switch blades was prolonged to 
two and a-half years as compared with eleven months 
for ordinary steel to the British Standard Specifica- 
tion. Recent reports indicated that the remainder of 
the switches and crossings made from those rails 
would give double the life of ordinary steel. A further 
consignment of 200 tons of open-hearth chromium 
steel rails was obtained in January, 1924, the analysis 
in that case being chromium, 1-11 per cent.; carbon, 
0-520 per cent.; manganese, 0-7 per cent.; silicon, 
0-257 per cent.; phosphorus, 0-032 per cent.; and 
sulphur, 0-041 per cent. The ultimate breaking 
stress on two tests was 63-4 tons and 59-0 tons, the 
elongation 9-5 per cent. and 10-25 per cent., and the 
yield stress 37 tons and 36-1 tons. The switches and 
crossings made from those rails and used on various 
parts of the north-eastern area, where traffic was 
heavy, showed signs of giving excellent service with a 
prospect of at least double the life of ordinary steel. 
No flaw or fracture had been discovered. The results 
obtained so far had been such that Mr. Miller, the 
engineer of the north-eastern area, had decided to 
continue the experiments with that steel on a much 
larger scale and also to investigate the possibilities 
of obtaining still better results by treatment after 
manufacture. 

Prof. H. C. H. Carpenter said that it occurred to 
him that the better wearing of chromium steel rails 
might be due, not only to the extra mechanical hard- 
ness, but also to their extra resistance to corrosion. 
Nothing was said in the paper on that point. 

Mr. J. A. Jones remarked that, as the result of work 
which he had carried out, and which was described in 
a Research Department report published in 1921, it 
was found that chromium steels were particularly 
easy to machine, even when the tensile strength was 
very high. The tests were made with steels containing 
-3 chromium and -4 per cent. of carbon ; since then 
other tests had been carried out upon steels containing 
1 per cent. of chromium and invariably in the presence 
of nickel such steels we1e particularly easy to machine. 

Dr. H. Moore (Woolwich Arsenal Research Depart- 
ment) mentioned that for some time he had been 
urging that manganese should not be regarded as a 
necessary evil, but as a valuable alloying element in 
the range of 1 to 2 per cent. Chromium was also of 





great interest, and his Department had suggested on 
many occasions the use of chromium steels for the 
commoner structural purposes up to, say, 3 per cent. 
Very important improvements in the mechanical 
properties of chromium steels could be obtained if 
the material was used in the rolled condition or with 


simple normalising. Improvement could be obtained 
at a comparatively small cost if the nature of the work 
to be done was such that heat treatment could be 
applied to the material. 

Dr. W. H. Hatfield agreed that the authors had 
made out their case as regards the value of manganese 
for resistance to wear and that they had also justified 
their claims, by the data given, concerning the 
influence of chromium. It would be interesting to 
visualise how the increased resistance to wear comes 
about. Was it purely a function of the size and dis- 
tribution of the carbide particles, or was it in some 
measure due to some modification in the characteristic 
of the matrix ? 

Mr. D. Sillars said that there seemed to be some 
misapprehension regarding manganese steel rails. 
For many years such rails had been made with a highe: 
percentage of manganese than the railway companies 
felt they could venture to use. It common 
thing to make rails with up to | per cent. of manganese, 
and in a good many cases a little above | per cent 
There was the point, however, at which, with an 
untreated rail, when the percentage of manganest 
reached 1-2 or 1-3 per cent., a degree of air hardening 
set in which made it extremely difficult to control, save 
by some treatment, delayed cooling or something ol 
that sort, after the rail had been rolled. 

The Chairman said that Dr. Moore had hinted at 
some normalising treatment for chromium steels. 
His own experience was that those alloy steels were 
extremely sensitive to sudden changes of temperature, 
and it would therefore be interesting to know whether 
the rails, mentioned by the author as having been put 
down for experimental purposes, were in any way heat 
treated before being put into service. In those cases 
in which rails were cooled in banks in the open air, some 
slowly and some rapidly, it was necessary to 
cautiously when using, say, 1 per cent. of chromiurn. 
Some time ago he had some rails which contained 
very much less than 1 per cent. of chromium, and the 
behaviour under the drop test was by no means satis 
factory. That might have been an abnormal case, 
but it was a serious matter, because a large quantity 
of rails had been made, but they were regularised by 
being put through some sort of normalising proces 
How far that would be general he did not know. Som« 
of the higher manganese steels had a great future, but 
if we went much above 1 per cent. for rails, he felt 
that we should get rather a sensitive steel. At the 
same time he had an open mind on the matter. 

Mr. Swinden, in a brief reply, said that there might 
be some slight practical difficulties in working out Mr. 
Whiteley’s suggestion as to a manganese plate down 
the face of the mould, but it seemed possible that, if a 
rail could be produced with a higher manganese steel 
surface, more satisfactory results should be obtained. 
He was glad that the general consensus of opinion was 
in favour of a greater latitude with regard to man- 
ganese. He felt strongly on that point, and thought 
that some modification might well be made in the 
present-day specification which limited manganese 
to +8 per cent. as a maximum for home rails; +5 to 
‘6 per cent. carbon and -8 per cent, manganese was 
the specification for home rails, and he felt that the 
manganese should be increased, even if it were thought 
necessary—which was doubtful—to reduce the carbon. 

Mr. Johnson, who replied at somewhat greater 
length, said that from 1900 to 1902, during which 
time he was in charge of the testing and inspection 
of the rails put down by the old Midland Railway 
Company, all the rails were made from Bessemer acid 
steel, and, if the statistics of accidents were looked 
at, it would be found that the Midland Railway Com- 
pany had the fewest number of breakages of any 
railway company in the kingdom. The composition 
of those rails was carbon -4 to -5, phosphorus -07, 
sulphur -06, and manganese 1-1. The silicon was 
not mentioned in the specification, but was left to 
the discretion of the steel makers. Under that speci- 
fication there was no doubt that very good rails 
were obtained, and, in his opinion, they compared 
quite favourably with the open-hearth higher carbon 
basic rails being obtained at the present moment. 
The first trials of chromium steels were authorised 
by the then chief engineer, Mr. Worthington, and 
the data were placed before the Main Committee of 
the British Engineering Standards Association, and 
a report by the Committee in May, 1904, spoke very 
highly of that steel. Obviously, steels of that nature 
would be the means of considerably increasing the 
life of rails and, moreover, such steels could be 
obtained at a reasonable commercial price. Fish- 
plate steel was also mentioned in the paper. It had 
been found that a great many fractures of fish-plates 
occurred in the upper part of the plate, which was 
rather curious, because the upper part of the plate 
was in tension, and it was found that the fractures 
were probably due to the impinging of the web of 
the rail on the plate. A hair crack was formed and 
the plate broke. It was suggested that chromium 
steel would be a good material to use for fish-plates by 
reason of its greater hardness and very much greater 
elasticity. It was satisfactory to find Mr. Hills 
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been said in the paper regarding the wearing pro- 
perties of chromium steel rails. 

The next paper to be read was by J. Newton 
Friend, entitled ‘‘ A Study of the Resistance of Over- 
stressed Wrought Irons and Carbon Steels to Salt 
Water Corrosion.’’ The author gives the following 
summary and conclusions :— 


OVERSTRESSED IRON, STEEL AND CORROSION. 

(1) Wrought Iron.—The corrodibility of the metal in salt 
water is not enhanced by stretching even to rupture, by twist- 
ing, or by compression up to 30 per cent. 

(2) Carbon Steel.—(a) The corrodibility of carbon steels 
0-025 to 1-35 per cent. carbon—in salt water does not appear 
to be enhanced by stretching even to rupture. (b) Torsion and 
compression within the range described in this paper do not 
appear to affect,appreciably the rate of corrosion of 0-11 per 
cent. carbon steel in salt water. (c) Torsion and compression 
merease slightly the corrodibility of 0-20 per cent. carbon steel 
in salt water. 

In considering these results it is important to bear in mind their 
limitations. They do not necessarily apply to alternate wet 
and dry conditions or to the action of fresh water; further, 
they are merely results of laboratory tests, the specimens 
being at rest throughout the periods of exposure. Every care 
must be taken, therefore, in view of the immense importance of 
the subject, not to read into the results more than they will 
legitimately bear. ; 

On the other hand, the author has recently shown in an 
extensive series of laboratory and “ field” tests carried out 
synchronously, that, if laboratory tests are carried out under 
conditions approximating to field practice, the results may 
reasonably be expected to give a clear indication of the manner 
m which the metals will behave in practice. 

As a general conclusion, therefore, it would appear that neither 
wrought iron nor steel up to 0-11 per cent. carbon is rendered 
more corrodible in salt water by stretching, even to rupture, by 
torsion through 45 deg. or by compression, provided the last - 
named does not lead to cracking. In the case of 0-20 per cent. 
earbon steel, twisting through 45 deg. and compression appear 
to enhance corrosion slightly. 

These results refer to iron and steel at rest. It frequently 
happens in practice that the metals are subjected to alternating 
stresses, as in pier piles, &c. These alternating stresses may lead 
to cracks and structural failure, the effect enhanced 
by the penetration of salt water into the cracks, thus accelerat- 
ing disruption. Such increased corrosion is, however, really 
a secondary effect due to cracking rather than a primary effect 
of stress per se. 








being 


Dr. G. D. Bengough said that the paper raised the 
question of the methods that were desirable in labora- 
tory researches on corrosion and of the useful relations 
that should exist different and 
industrial conditions. In the paper he believed that 
that relationship was wanting. The criticisms which 
he had to make appeared to him to be fundamental. 
[f they were justified, it would mean that measure- 
ments of the kind made in the paper, unless supported 
by other evidence of a more searching kind, had no 
general significance, and were therefore of little value. 
They could not be fitted into a general scheme of 
corrosion research. The author purported to compare 
the corrodibilities of certain metals, but corrodi- 
bility was not a definite property of a metal; it was 
independent of external conditions over a wide range 
or connected with them by an already known law, 
such as specific gravity or conductivity, for instance. 
It was dependent upon some fourteen factors, some 
eight of which were independent of the metal and 
the influence of which was not known quantitatively. 
lt was largely the influence of these external factors 
which caused the great difference in corrosion rates 
in different industrial conditions, and also between the 
laboratory results of different workers. In order that 
corrosion results should be valuable to industrialists 
and research workers generally, it was necessary that 
those factors should be carefully defined. If that 
was done systematically over a long period of time, 
a body of data would be accumulated, and amongst it 
should be found a particular portion applicable to 
any particular The accumulation of 
sufficient data must be a long process because of the 
large number of factors involved. It might be hoped 
that might not vary greatly over 
certain ranges of conditions, but it was those ranges 
within which certain might vary without 
much affecting corrosion rates, that must be defined 
if progress to be The paper, 
however, and many others, gave no help in building 
up such data. The paper did not give much informa- 
tion matters, the temperature 
fluctuations, or even the mean temperatures. The 
conductivity of the water and the specific nature of 
the ions present were unknown, and the statement 
that a solution of crude rock salt in water was made 
to resemble sea water altogether too vague. 
More important still, nothing was known about the 
of gen supply, since neither the depth of 
immersion nor the distance apart, nor the relative 
positions of the specimens was stated. In short, Dr. 
Bengough said that the measurements given in the 
paper were not capable of satisfactory interpretation, 
and were therefore of limited value, and could not be 
regarded as proving, generally, the conclusion stated. 
They should be replaced by more searching methods 
ot work. 

Mr. U. R. Evans said that though acids attacked 
strained iron more rapidly than unstrained, in neutral 
liquids under the conditions studied by the author, 
strain had very little effect on the corrosion of iron. 
Acids could attack iron readily, even in the absence 
of oxygen, yielding soluble salts. Any traces of 
insoluble products—rust—formed by hydrolysis, were 
usually produced far away from the surface and 
generally in a diffuse form which did not seriously 
interfere with diffusion. On the other hand, neutral 
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liquids only corroded rapidly in the presence of 
oxygen, and they produced insoluble compounds— 


surface became blanketed with rust, the corrosion 
would be slowed down, being controlled by the rate 
at which oxygen could diffuse through the rust layer 
to the metal, and since there was no reason why it 
should diffuse quicker toward strained iron than 
towards unstrained iron, the two materials would, 
under those conditions, be eaten away approximately 
at the same rate, except in the initial period before 
the rust blanket had developed sufficiently to control 
the rate of attack. At the same time, strains might 
produce dangerous localisation of attack in three 
different ways—(1) the potential of the highly strained 
area being different from that of the less strained area, 
the former being liable to anodic attack; (2) the 
strain might produce incipient cracks, the interiors 
of which, being less accessible to dissolved oxygen, 
might suffer anodic corrosion through the differential 
aeration effect ; and (3) the strain might crack pro- 
tective oxide films produced by direct oxidation by 
the air. In one case which he recently examined, a 
piece of steel had been punched with an identification 
mark and immersed in salt water. The 
had produced complete perforation all along the out- 
line of the punch mark, although elsewhere there was 
only a mild general attack. The effect of the strain 
was simply to localise upon a small area an attack 
which would otherwise have been harmlessly spread 
out. 

Mr. J. H. Whiteley said that it seemed to him that 
Dr. Friend had been wasting his time to some extent 
in carrying out experiments of a character which 
might well have been done by somebody of much less 
ealibre. The author came to the conclusion that 
strained steels did not corrode any faster than un- 
strained steel, and he believed that was right in some 
respects. On the other hand, there were cases which 
pointed to the opposite conclusion. For instance, 
there was the case of the bilge plates of a ship which 
had been bent, and had corrosion marks 2ft. apart, 
quite regularly, which led him to think that the 
stressed portion of the plates had corroded more 
quickly than the others. 

Dr. Friend, replying to the discussion, said that 
people who took up long-period tests on corrosion 


corrosion 


His corrosion tests were mapped out eight years ago, 
and in the intervening time a great deal more had 
be known. That was a peculiarity of corro 
sion testing which laid any investigator open to 
somewhat severe criticism that did not apply to 
work which could be laid down a few months or even 
a year or so before the tests were completed. Many of 
Dr. Bengough’s criticisms appeared to be academic, 
but he would reply to them in detail. It had been 
assumed by several speakers that the statement had 
been made that stress did not accelerate corrosion. 
As a matter of fact, that statement did not appear 
anywhere in the paper. What he had been careful 
to point out was that stress did not appreciably 


come to 


accelerate corrosion under the conditions of his 
experiments. All he could hope was that other 
experimenters would be sufficiently interested to 


carry out similar work on a larger seale, because he 
himself was ceasing to be interested in the subject in 
future. 

The final paper read was one entitled ** The Rapid 
Normalising of Overstrained Steel,” by W. E. Wood- 
ward. 


ELECTRICAL NORMALISATION OF STEEL 


The specimens employed in the first part of this work were all 





prepared from a mild steel containing 0-16 per cent. of carbon, 
which had been given various permanent sets They were 
normalised by passing very large currents directly through the 





specimens, and the results obtained were so extraordinary that 
they were thought worthy of embodiment & paper. The 
most remarkable features in connection the electrical 
restoration of the steel were the uniformity of the results and the 
rapidity with which the specimens restored to perfect 
elasticity. The restoration was also carried out by the ordinary 
process of normalising in an electric resistance furnace, but the 
results were not so uniform, and the specimens suffered from the 
efiects of scaling. As the electric trgatment was carried out in 
air, a direct comparison could hardlybe obtained by normalising 


im 
with 


were 


im vacuo. 

The second portion of the research consisted in carryin 
experiments of a similar nature three different 
steels, but using alternating currents for the production of the 
heating effect. At the author's request Dr. C. G. Lamb, 
M.I.E.E., designed a transformer which could produce and 
safely in its secondary coils about 2000 ampéres at about 
6 volts. This very large current enabled suitable specimens of 
the same cross section as those employed in the first part of the 
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all that was required to effect the restoration of the material 
after straining. 

It appears from the tests that in order to obtain absolutely 
concordant results, the normalising must be effected by means of 
direct currents. For all practical purposes, however, the use of 
alternating currents seems to be sufficient. In both cases the 
grain size can be carefully controlled and rendered extremely 
small in an astonishingly short space of time 

Further experiments on the effects of time and rate of heating 
are being carried out, and it is hoped to embody them in another 
paper in the near future. 


Mr. E. A. Atkins asked what was the object of the 
experiments, and what was the particular virtue in 
using either alternating current or direet current in 
the manner described in the paper, except as a source 
of heat. He saw nothing novel in the use of elec- 
tricity m that way. 

Dr. H. Sutton (Royal Aircraft Establishment, 
Farnborough) asked how the temperatures mentioned 
in the paper were measured. In order satisfactorily 


work to be heated to melting point in 20 seconds. After a 
considerable number of experiments had been carried out, | 
it was found that a heating period of about 3 minutes was 


muffle, there must be strictly comparable methods 
of measuring the temperature. Small diffrences in 
normalising temperature might have a very profound 
effect upon the properties of the steel. It was very 
easy to overheat a steel by passing a current through 
it, and the cooling effect of the air on the outer skin 
had to be taken into account. 

Mr. Woodward, replying to the discussion, said 
that one of the reasons which led him to carry out the 
work electrically was the incredibly small amount o 
power used per specimen working on the alternatiny 
current machine. The heating took about 24 minutes, 
and for the specimens he had been using the current 
consumption was 3 kW for about 3 min. altogether, 
which was not a very large part of a Board of Trade 
unit. That was much less current that would be used 
in an electric muffle. Further, he ventured to say 
that there was something in using electricity in that 
way over and above the mere source of heat. The 
figures which he had obtained during the past two 
years indicated that steel normalised in that way was 
much better than that obtained by normalising con 
trolled pyrometrically. The wer 
measured by various methods, but there was usually a 
check by means of a rhodium-platinum thermo-couple, 
The remaining papers were taken as read. 
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The St. Francis Dam Disaster. 


Editor of our United States con 


temporary A Bnaqinee reg N “us Re « ord, has courteousl\ 


ONCE again the 


f several articles dealing 


sent to us advance proots ¢ 
with the collapse of the St. Francis Dam, which appear 


in the issue for May 10th last of that journal. The 
articles discuss facts which had come to light during 
the six weeks following the disaster, and also 


the findings of the Commissions which had been set 


up to inquire into the failure of the structure. 





always laid themselves open to awkward criticisms. | 
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to the metallic surface. If the whole 
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steel with those of steel normalised in the ordinary 





In what follows we summarise the leading point 


brought out in these articles. 


The rupture of the dam was described in our tssue 
April 6th last, and several photographs of the struc- 
ture taken before and after the failure were 
duced in the issue of April 20th. There is no need 


repro 


therefore, to describe the dam or what happened 
it will suftice to say thet according to the latest infor 
mation the number of persons who lost their live- 


as a consequence of the collapse was 426, while the 
damage to property is estimated at 10,000,000 dollars, 
or £2,.000,000 sterling 

Our readers will that article 
April 6th was founded upon a report made by Mr 
Nathan A. Bowers, the Pacific Coast Editor of our 
contemporary, who wrote from the Again 
Mr. Bowers reports to his journal, this time heading 
his article : ‘St. Francis Dam Catastrophe-—A 
Review Six Weeks After.” For few weeks, he 
says, there was too much agitation locally to gauge 
true conditions accurately, but now, six week 
after the event. a different situation obtains. Many 
problems remain to be worked out, but there ha- 
been a general settling down and clarification that 
brings certain developme nts into sharp relief.” Among 
those developments are the facts that :—(1) * The 
incompetence of the foundation materials has heen 


remembet oul of 


spot. 


4 
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established beyond any reasonable doubt as the cause 
of the failure. Going a step beyond this immediate 
cause there has 
example of centring great responsibility in one man, 
no matter what his capabilities, without providing 
independent opinions to check his judgment.” And 
(2) ** There is in this disaster no indictment of modern 
practice in dam design, because, quite sidé from the 
matter of the fundamental necessity for testing and 
proving the quality of the underlying material, this 
structure lacked deep-set foundations, adequate cut 
off wall, foundation drains, foundation grouting 
other provisions for preventing water from getting 


been put on record an Impressive 


aor 


under the dam.” 

The site and type of dam were, reports Mr. Bowers, 
selected by Mr. William Mulholland, the Chief Engi 
neer and General Manager of the Los Angeles Bureau 
of Waterworks and Supply. Under the law, no permut 
or other official approval of site or plans was neces 
sary, and the Bureau did not, of its own volition, retain 
any consulting engineer or geologist. Furthermore, 
as the construction was done wholly by day labour, 
the entire operation was under one management 
without independent check of any sort. 

The plans for the dam were made to include an 
extension or dyke some 600ft. long on the right bank, 
also a spillway with a capacity of about 2700 cusecs., 
consisting of openings 18in. deep beneath the roadway 
in eleven of the twenty-three bays. On the right 
or west® bank—-we learn, several test pits were sunk 
and one was filled with water as a test of permeability. 
The left bank was too steep for the sinking of such 
trial holes, and in their. place an exploration tunnel 
was driven in about 30ft. without any change in the 
laminated schist which appeared on the surface being 
discovered. 

Constructional operations were begun in August, 


1924. First of all, the overburden was sluiced off 
hydraulically. Then, most of the excavation in the 











May 25, 1928 











THE ENGINEER 








569 








hed of the stream and in the benches on the right 
sand was effected by a power shovel. Where material 
ould be loosened beyond the depth to which the 
ower shovel went, that material was taken out with 
picks and gads. Only hand work was done on the 
ft bank, as it was too steep for a power shovel. No 
lasting was done anywhere in the foundation. In 
ie stream bed excavation was taken down to 30ft. 
wlow the surface, and in the side walls the excavation 
taken 10ft. to 12ft. into the rock. Curiously 
nough, the final excavetion of the foundation trench 
. the canyon walls was not entirely completed before 
onereting was begun, but was only carried out a 
ow feet at a time, just before the concrete was poured. 

Mr. Bowers explains that when excavation in the 
tream bed was begun the first step was to build a 
ombination cofferdam temporary diversion, 
consisting of a wall with its up 
tream face in the same plane as the face of the dam, 
hus making it possible to mecorporate this concrete 
vall within the structure. The wall was carried down 
» about 20ft the bed of When 
flow of the stream was diverted by this means, 
xcavation was carried on behind the wall, and was 
30ft. below bed. No 
was excavated beneath the wall, sO 
set-back Mr. Bowers of 8ft., 
with the figures gives (i.ec., 20%. and 30ft.), 
left the heel of the 
Before pouring concrete in the stream bed, 


MmAaAssive concrete 


below the stream. 


tuken down to a level stream 


vaterial trom 
according to 


he 


that a 
yut, 
lift. deep -was maximum 
ection, 
leven 4in. core-drill holes were put down from 15ft. 
» 30ft. further. These holes were sunk, not appar- 
utly for exploration purposes, but solely for drainage 
ind to avoid danger of uplift. Their tops were fitted 
with pipes which joined together within the concrete 
nd delivered into a common outlet which extended 
through the dam 

The construction of the dam in 
May, 1926. TWwo months before that date, impounding 
f the water was begun. During that year the water 
level rose as a maximum to elevation about 1780ft 
level IS3sft. During the autumn and 
winter the level fell to something over 1768ft., but 
by May, 1927, it had risen again till it reached over 
I830ft. but never level, and thereafter, 
throughout the year, it allowed to fall 
IS812ft., being at the end of the year in 
ot Thereafter it gradually 
se until, immediately the ak March 
I3th, 1928, the reservoir was nearly full. 
to 
main dam and on the slope of 
the 
water 
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before bi on 


we learn, began make its 


sides of the 
the 


ne page, 
both 
the spul 


appearance 


below long wall western bank, 


the 


be low 
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impounding of 
the long wall eventually 
marked that a line of drain tiles was laid underground 
Water seeping 


OTE cormmenced. 


Seepage became so 


along the downstream side of the wall 


mit of the bank of an old road near the dam had caused 
frequent slides in that bank, and just before the dam 
failed a new road was being built on the hill side 

At all times,” states Mr. Bowers, more than 
alf the total see page came trom a pot just above 


the contact between schist and « onglome rate, accord 


ing to testimony, and the material increase of see page 


estumated at 1 sec.-ft that was observed twelve 
hours prior to the break was practically all from this 
me pot In other words, the total seepage from 
all points on the afternoon before the break is esti 
mated to have been 2 sec.-ft.. or twice the total 
ibserved at any previous time.” It may be pointed 
out the 2 se it small as it sounds, represents a 
flow of well over a million gallons in twenty-four 
hours The seepage is definitely known by quite 
reliable evidence to have been less than 10 sec.-ft. 
only half an hour before the break occurred. 


Illustrating Mr. Bowers’ article are various drawings 





and half-tone engravings. Some of the former are 
reproduced herewith, and may now be usefully 
referred to. In Fig. 1 are shown the original and 
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FiG. 1 SKETCH SHOWING PROFILES OF 


present cross sections of the San Francisquito Canyon 
at the site of the dam. In it may be seen the original 
ground line, the rock surface before pouring concrete, 
and the profile to which the sides were scoured by the 
rush of the water. In connection with this drawing, 
the following remark is made : Roughness of the 
original stadia survey from which the ground line 
vas plotted is assumed to be responsible for the 
obvious errors which place the ground line below the 
dam foundation line at two points.” 

Figs. 2 and 3 are of very considerable interest. 
Various portions of the shattered dam have been 





identified and their positions downstream of the site 
of the dam ascertained. In Fig. 2 these fragments 
are shown numbered and occupying their original 
positions in the structure. Fig. 3 indicates the 
positions they occupied when the rush of water had 
subsided. Piece No. 1 remained in position, and in 
Fig. 3 it marks the site of the dam. The piece which 


was carried furthest was No. 35. It lies, perhaps, 







































original and present positions of which may be seen 
in Figs. 2 and 3, was found to have adhering to its 
upturned base, ‘‘ schist, black gouge and conglomerate, 
all in close proximity, thus locating it definitely as 
coming from the contact plane in the right bank.” 
Regarding the portion—No. 1—which remained 
standing, Mr. Bowers says: “A re-survey after the 
break tying in to a hub on top of the standing portion, 





4000ft. downstream. Piece No. 29 from the other indicated—Fig. 5—a displacement of 0-7it. Two 

other points located part 

40 way down on the down- 
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Fic. 2 DIAGRAM SHOWING POSITION IN 


flank of the dam was not taken quite so far down 
3000ft..._ but its estimated weight is given as being 
10,000 tons. A curious fact regarding the distance that 
piece 35 was carried was that all the large fragments 
of the dam on that side remained in the breach and 
were not taken downstream. 
the break 
Wherever 


assumed to have occurred, the 


Commenting 
remarks : 


on up of the dam, Mr. 
the initial break is 


first block ot concrete 
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Fic. 3 POINTS TO WHICH PIECES WERE CARRIED 


to move out was probably in contact with the founda 
Any ot 
ported parts of the dam would concentrate excessive 


tion cantilever action or arching unsup- 


loads and moments on such parts as remained in 
place. Such excess stresses must have occurred at 
least momentarily in the section that still remains 
standing On the other hand. when these stresses 


came, it is probable that the effective height ot water 
pressure behind the dam had been materially lessened, 


because, even if there had not been time to draw 





ORIGINAL GROUND, FOUNDATION LINE AND PRESENT CONDITION 


down the reservoir, there would have been a material 
drop in level close to the break caused by velocity 
head. Evidence of the steep downward curve of the 
escaping stream appears in the flood mark on the 
right bank just below the dam, where a man might 
have stood safely all through the break up, at a 
point 70ft. below the full reservoir level.”” The topo- 
graphy of the west bank at the dam site before and 
after the break is given in Fig. 4. 

A re-survey of the site has shown that erosion on 
the left bank has extended from 55ft. to 60ft. below 
original foundation levels. Fragment No. 43, the 


DAM OF BROKEN FRAGMENTS 





view of the terrific wrench- 
ing evidenced by the two 


sheared faces, however, it 


is remarkable that more 
movement did not occur. While both ends of the 
standing block show fresh breaks, there are also 


large darkened areas ot irregular shape, believed to 
} 

be the location of shrinkage cracks that had occurred 

previously. The 1l00ft. length of this block not 

an unusual distance the shrinkage cracks 

that occur in such structures if contraction joints 

St. Francis dam.”’ 


Is 


between 


are omitted, as was the case on the 


We cannot spare space to follow Mr. Bowers 
through his account of the large amount of investiga- 
tion work which had been carried out during the 





Right Bank T 


Twe Excmeee 


Fic. 4 TOPOGRAPHY OF WEST BANK 


six weeks that had elapsed between the night of the 
disaster and the time at which he wrote. Nor can 
we more than mention the fact that he gives some 
most interesting data concerning the aid amd re 
habilitation work which was started with great 
promptitude, and carried out most effectively Both 
these matters are dealt with by him in an exceedingly 
informative manner, and it is with regret that wy 
pass them by with this bare mention; we must, 
however, now turn to the reports of the various 
Commissions which examined into the failure of the 


dam. 
Here we feel constrained to comment on the speed 
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It 
the occurrence the 


with which these reports were presented is note 
worthy that within six 


reports of no fewer than five out of the six Com 


weeks of 


missions appointed had been prepared and delivered 
We were able to give in our issue of April 20th the 
conclusions arrived at by one of the Commissions 

that appointed by the Governor of California. Those 
conclusions may be summarised as follows : 1) The 
failure of the St. Francis Dam was due to defective 
foundations. (2) There is nothing in the failure to 
indicate that the accepted theory of gravity dam 
design is in error or that there is any question about 
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the safety of concrete dams designed in accordance 
with that theory when built upon even ordinarily 
sound bed rock; and (3) the failure of this dam 
indicates the desirability of having all such structures 
erected and maintained under the supervision and 
control of State authorities. 

In its issue of May 10th our contemporary dis- 
cusses the reports of four other Commissions. Com- 
menting on them, it says: ‘‘ Agreeing fully in their 
main findings, four technical boards or juries which 
investigated the St. Francis dam failure of March 
12th attribute the disaster to defective foundations. 
Three of the boards were made up mainly or wholly 
of engineers, and these specifically place the origin 
of the collapse on the west side of the canyon, where 
unconsolidated foundation strata were softened by 
the water and either squeezed out by the pressure 
or washed out by an enlarging leak. All the 
reports intimate, and one—the district attorney's 
board—explicitly states that no dam should have 
been built at this site. Another, the coroner’s jury, 
names a number of defects in construction. Either 
in terms or by inference, several of the reports place 
the ultimate dependence on the unconfirmed judg- 
ment of one man, the Chief Engineer, William 
Mulholland.” 

Summaries of the findings of the four Commissions 
are as follows : 

Geologists to the Los Angeles Water Board._-We 
take first of all the report of a board of three geologists 
appointed by the Los Angeles Board of Water and 
Power Commissioners. The three were 





Professor | 


(. F. Colman, Dr. Robert T. Hill, and D. W. Murphy. | 


This board found that : 


a) The manner in which the dam failed or where 
the first break occurred has not been determined. 

(6) There are no records of any seismic dis- 
turbance that could have caused the failure. 


(c) There were weaknesses in the foundation 
under both the eastern—left—-and the western 
right—abutments sufficient to have caused failure. 


The weakness of the eastern abutment was due 
to existence in direction of the slope of the planes 
of schistosity. These planes, especially when 
wet, would permit easy sliding under the abutment. 
The weaknesses on the west side were due to the 
inherent character of the foundation material. 
The cementing material in the conglomerate con- 
sists of clay which softens when wet and thus 
reduces the strength of the foundation material. 


The conglomerate was cut by numerous fissures | 


filled with gypsum. This gypsum is slowly soluble 
in water and any passage of water under the dam, 
even in small amounts, would in time produce 
openings. The dissolving and carrying out of the 
yypsum would produce a condition whereby the 
rock masses softened by water could be carried 
out of the foundation. 

Recent surveys show a small movement at two 
the right bank—-west the 
clam constructed. It is possible that local 
movement of the conglomerate above the fault 
line may have been a contributing factor in starting 
the break. 


points on side —since 


was 


District Attorney's Technical Commission.A Com- 
inission composed of three engineers-—Messrs. E. L. 
Mayberry, Walter G. Clark and Charles T. Leeds 


Messrs. Allan E. Sedgwick and 
was appointed by the district 
This Commission 


and two geologists 
Louis Z. Johnson 
attorney of Los Angeles County. 
found, among other things, that 


‘failure of the dam was due to defective founda- 


tion materials, some of which, while reasonably | 


hard when dry, became soft and yielding when 

saturated with water. 

‘The defective foundation material referred 
to herein as conglomerate became softened by 
absorption and percolation of water from the 
reservoir, and was by hydrostatic pressure pushed 
out from under the dam structure, permitting a 
current of water at high velocity to pass under 
this sector of the dam. This current, by eroding 
the soft foundation material, quickly extended 
the opening under this portion of the structure to 
such an extent that a part of the westerly sector 
of the dam collapsed through lack of support. 
Following failure in the westerly sector, the escap- 
ing water swirled across the downstream toe of 
the dam to the easterly side of the canyon, cutting 
away. the easterly wall of the canyon below the 
easterly abutment, causing a slide which broke the 
already weakened bond between the easterly 
sector and the side wall of the canyon, allowing the 
easterly sector of the dam to collapse.” 

Having studied the automatic recording gauge on 
the dam, which, apparently, was uninjured, the 
Commission states that : 

‘the drop of water level in the reservoir from 

3.0 pam., March 12th, to 11.30 p.m., March 12th, 

was 0-035!t., or 934,500 cubic feet during 3} hours, 

or at the rate of 74 sec.-ft.* The movement of the 
gauge aiter 11.30 is so rapid that it cannot be 
accepted as an indication of the water level in the 

Lake, but merely as an indication of the water 

level at the face of the dam.” 


* It is somewhat difficult to reconcile this finding with the 
statement alluded to above—that there was indisputable evidence 
that half an hour before the break the seepage did not exceed 





( 


( 


( 


t 





ft.—Ep., Tue E, 


LU x 





by the American Society of Civil Engineers. 
thosen by that institution were Messrs. Lansing H. 
Beach and Louis C. 


c 
neer of the U.S. Bureau of Reclamation, fully agrees 
with the other reports in finding the type and dimen- 
sions of the dam and the quality of the concrete 
adequate. 


[t is officially stated that no water was being drawn 
off from the reservoir during this period. 
The report of this board continues as follows : 


* It is the conclusion of this board that the dam 
was constructed without a sufficiently thorough 
examination and understanding of the foundation 
materials upon which the dam was constructed ; 
that failure of the dam was due to the incompetent 
geological formations upon which the dam was 
constructed ; that the dam as designed should not 
have been constructed at this location, and that 
due to local conditions it is not economically feasible 
to erect a safe dam at this location.” 

The Coroner's Jury.—In view of the engineering 
nature of the evidence it would have to receive the 
coroner's jury was selected from technicians. It was 
Irving C. Harris, consulting engineer, 
foreman; S. C. Lines, industrial engineer; Blaine 
Noice, consulting engineer; O. G. Bowen, engineer 
and contractor; C. D. Walz, engineer; William H. 


composed of : 


Eaton, engineer and contractor; H. G. Holabird, 
appraiser; R. F. Ware, engineer and contractor ; 


and Z. N. Nelson, engineer. This jury came to the 


unanimous conclusion that 


* The St. Francis dam was detective, due to the 
very poor quality of the underlying rock structure 
upon which it was built and to the fact that the 
design of the dam was not suited to inferior founda- 
tion conditions. The actual failure was caused 
wholly or in part by these defects.” 

lt also reported that the dam was in a defective 
condition owing to the following : 


(1) The dam was built upon 
meeting at a fault contact, which naturally caused 
a line of weakness across the axis of the dam. 

2) The schist upon which about two-thirds of 
the mass of the main dam rested is a weak material, 
badly shattered, very susceptible to seepage of 
water and to slippage along the planes of cleavage. 

(3) The dip and strike of the planes of cleavage 
of the schist were at very unfavourable angles 
with reference to the lines of pressure of the dam 
and very favourable for landslides the east 


two formations 


tor 
wall of the site of the dam. 

(4) The conglomerate upon which the western 
portion of the dam was built is variable in struc- 
ture, badly seamed in several directions and very 
deticient in bonding material. While it has the 
appearance of rock when dry, it is weak in com- 
and when saturated with water 


on 


pressive strength ; 
it disintegrates into a slippery mass of clay, sand, 
small pebbles and other included materials. 

(5) Gouge materials at the contact between the 
two formations were inferior in strength to either 
of the two principal formations, causing a zone of 


weakness that can always be expected at such 
contacts. 
(6) In addition to the contact fault there is 


another fault crossing the dam transversely and 
intersecting the contact fault about 150ft. down 
stream from the toe of the dam. 

(7) The dam was not carried far enough into the 
bedrock and had no cut-off walls. 

(8) There no blanketing 
with concrete at the contact between the dam and 
the rock abutments, as is usual where the forma- 
tions are of the best. No pressure grouting 
of the bedrock was done. 

(9) The dam was not provided with inspection 
tunnels with drainage pipes, discharging separately 
into the inspection tunnels for the purpose of 
locating any leakage and grouting it off if neces- 
sary. The only drainage pipes installed were con- 
fined to the centre portion and connected to one 
manifold and outlet, making it impossible to localise 
leakage. 

(10) The dam was built without predetermined 
expansion joints. This is a debatable question ; 
but the best practice at present calls for their use. 
Engineering Committee of the City Council.—The 

‘ity Council of Los Angeles invited Dr. Elwood Mead, 


was reinforcement or 


not 


Chief of the United States Bureau of Reclamation, to 
serve as chairman of a committee to report on the 


lisaster, his colleagues to be two experts nominated 
Those 


Hill. The report of this Com- 
nittee, which was also signed by D. C. Henny, its 
onsulting engineer, and R. F. Walter, the Chief Engi- 


It also denies that seismic movements 


aused the failure and places responsibility on defec- 
ive foundations. It that the schist 


states mica 


on the left bank is 


‘So thoroughly fractured that in many places 
it is actually split or can readily be split into thin 
pieces as thin or thinner than slate. This cleavage 
permits the entrance of water near the surface, 
with the result that at the top the rock has become 
badly disintegrated making a weak and slippery 
material.”’ ‘The schistosity planes constitute the 
slope of the canyon on the left bank, where there 
are “ slippery sliding surfaces with small adherence, 
extremely favourable to the formation of large 
slides when undercut.’ On the right bank the 








edges of the schist layers are exposed, permitting 


a greater penetration of water but not so great a 
tendency to slide as on the left bank. The red 
conglomerate on the west slope ‘lacks uniformity 
and though “‘ when dry it appears to have th« 
character of stone, when wet it disintegrates rapid 
to a slippery, friable mass or even loses all shay» 
in a few minutes. A piece immersed in water give 
out bubbles of air practically until the time oi 
collapse, showing that it is thoroughly porous 
the absorption amounting to 1-5 per cent. of it 

weight before disintegrating. When wet in 
the surface is promptly changed to a slippery sub 
stance as little able to keep anything standiny 
upon it from sliding as can well be imagined. 

The percolation of the water into the conglomerat: 
would soften the cementing material and woul: 
dissolve the gypsum which filled some of the fissure 
in the formation. The effect of softening or remo, 

ing the binder would be to reduce at once the crush 
ing strength of the mass and its ability to sustain 
the weight of the dam, and the effect of dissolving 
the slowly soluble gypsum which filled some « 
the fissures would be to open up these fissures anil 
loosen the masses of material that are between them 
lt would also permit freer movement of water into 
and through the rock. . The manner of failur: 
apparently was that the first leak, however started, 
began under the concrete at that part of the dam 
which stood on the red conglomerate ; this leak 
increased in volume as it scoured away the founda 

tion material already greatly softened by infiltrated 
water from the reservoir, which removed the support 
of the dam at this point and, since no arch action 
could occur by reason of the yielding conglomerat: 
abutment, made failure of the dam inevitable 
The water passing under the dam ran directly down 
the hillside toward the steep slope of the east bank 
causing it to be undermined and to slide.” 


Silu 


This slide, the report continues, was followed by 
others, causing the undermining of the East End of 
the dam. The sequence of failure is, however, un 
certain. With the undermining of the dam on both 
sides section after section of the dam failed, leaviny 
only the central section in place. It is worthy of 
note that this report, though it acknowledges that 
the time scale of the recording gauge was rather smal! 
to calculate accurately the rate of discharge, estimates 
that the highest rate of flow occurred at 12.50 a.m., 
and was then between 600,000 and 700,000 sec.-ft. 

One Committee—that appointed 


by Ventura 
County still report. 


has to 


In view of the crushing indictment of Mr. William 
Mulholland, which is contained in the foregoing, we 
feel that it is only just to reprint what our contem 
porary says in an editorial comment concerning him ; 


‘William Mulholland, the venerable chief engi 
neer of the Los Angeles Bureau of Waterwork 
and Supply. has set up a record of long and suc 
cessful service seldom equalled in the engineering 
For fifty years he has been identified 
with the water supply of Los Angeles. It was his 
vision, his courage, and his energy that made 
possible the Owens Valley aqueduct, without which 
the city’s phenomenal growth would have 
wholly impossible. And there 
even a suggestion that his work was not honestly 
and conscientiously done. More than that, he is 
loved and respected by his associates and by all 
who know him. Always he has been an indefatig- 
able worker ; indeed, he carried on his technical 
studies at night, poring over his books until late, 
after days of hard physical labour. For the man 
who has taken the entire blame for St. Francis Dam 
failure there is only high esteem and sincere adimira- 
tion ! 

‘Yet this very condition in bold 
relief the truth that the construction of large con 
crete dams requires more than honest sincerity 
of purpose and high character. An appreciation 
of the importance of technical competence and 
training is as essential in the position of chief engi- 
neer as it is in the drafting room where stresses are 
calculated and designs drawn up. Neglect of 
recognised safeguards that have become a part 
of modern practice is to court danger ; and to ignore 
the fatal risk of error that is attached to dependence 
on one man’s autocratic judgment is sure to lead 
to a day of reckoning.” 


profession. 


been 


nevet has been 


brings out 








Machinery at the Paris Fair. 


Tue site of about 100 acres which has been laid out 
ut the Porte de Versailles, Paris, for the holding of exhibi 
tions is admirably suited for that purpose, but it has 
become far too small for the annual Paris Fair, and unless 
it be possible to extend the area considerably, it is difficult 
to see how the Paris gathering can vie in importance with 
some of the Fairs held abroad. Starting as a national 
show of “samples,” the Paris Fair has grown rapidly 
since it was given an international character, and in view 
of its success, efforts are being made to secure for it a 
leading position amongst the great industrial and com- 
mercial gatherings of the world. At the recent Fair there 
were more than 7000 exhibitors, and thirty countries were 


said to be represented. 


An attempt was made this year to give greater unport- 
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A vast hall was devoted 
hoth to mechanical and electrical engineering, but, as 
. matter of fact, the machinery exhibits occupied a com- 
paratively small area, for they were largely crowded out 


ance to the machinery section. 


hy the considerable number of small stands. That is to 
be regretted, for many foreign machinery makers are aware 
that the Paris gathering offers them the only means of 
bringing their specialities directly before buyers. There 
no other machinery exhibition in France, and the Fair 
remarkably interesting as a whole. It attracts vast 
-rowds of visitors, amongst whom is a large number of 
prospective buyers of machinery. Paris is one of the 
irgest industrial centres in the country, if not the largest, 
nd utilises probably more machinery than any other. 
Che Fair, therefore, offers an opportunity to introduce into 
france anything which may appeal directly to French 
ers. 

French machinery makers for a long time hesitated to 
upport a Fair which appeared to be of too general a 
character, but this year the stands were much more 
umerous and interesting than before. A second hall 
had to be devoted to overflow exhibits. The great bulk 
of them were machine tools. French firms are making 
vreat efforts to emerge successfully from the crisis through 
which the machine tool industry has been passing. They 
are expanding their production and bringing the machines 
more up to date, while some of them have gone in for the 
manufacture of heavy high duty lathes, boring machines 
ind milling machines. The Etablissements P. Huré, which 
ave long been identified with small universal milling 
nachines, showed much larger sizes, and the universal 
milling head they introduced has become so popular that 
other makers have adopted the same principle, notably 
$.0.M.U.A., which showed a heavy milling machine with 

combination of horizontal cutter arbor and rotating 
head carrying a vertical cutter spindle. For vertical mill- 
ing the horizontal spindle is removed and the head is 
turned round for cutting to any angle. The head contains 
ear which meshes into the driving gear when bolted to 
the machine in the required position. S.O.M.U.A. repre- 
ents the initials of the company formed by the Schneider 
sroup which absorbed a number of machine tool firms 
u the Paris district, and has developed considerably the 
construction of the heavier classes of machine tools. The 
vroup showed a high duty semi-automatic lathe with a 
novel form of turret that ensures a rapid adjustment and 
lamping of tools. Cuttat et Cie were the first in France 
to specialise in small automatic lathes, and they have 
continued to increase sizes until they were able to show 
at the Fair an automatic lathe for taking 3jin. bars. Other 
French firms exhibited automatic lathes, but it cannot 
be said that this branch of the industry has developed 
sufficiently for the home needs. Foreign automatic lathes 
will continue to find favour in France. In the heavier 
machine tools French makers will probably be more suc- 
cessful, for many of the machines shown were of good 
design and well built, and the import duties give a great 
mivantage to the home manufacturers. Nevertheless, 
there are special machines which the French do not pro- 
duce, although there was evidence of plenty of invention, 
and one firm showed what was apparently an experimental 
model of a gear-cutting machine which, it was claimed, 
needed no special adjustment for the work to be done. 
Powerful vertical milling machines were exhibited by 
Gambin et Cie, and heavy boring machines were shown 
by Seulfort-Fockedey, Vautier et of Maubeuge. 
This latter concern is an amalgamation of the machine- 
tool firms which, before the war, enjoyed the reputation 
of turning out cheap yet reliable machines, not remarkable 
for finish, but the reconstruction of the Maubeuge works 
since the war has been accompanied by improved designs 
and manufacture, and the Maubeuge productions are now 
far in advance of their old reputation. There is a pre- 
dilection amongst the French for combined machines, 
several of which were exhibited, particularly combined 
boring and milling machines. A characteristic example 
was the universal machine of the Etablissements E. Cornac, 
of Castres (Tarn), which is provided with table and head- 
stock and special belt drive for multiple speeds, allowing 
for all kinds of adjustments for boring, turning, milling 
and screw cutting. Other firms showed heavy vertical 
lathes, boring and milling machines of quite creditable 
construction. 

Notwithstanding the progress made by French firms 
in the design and construction of machine tools, there 
is plenty of scope for foreign makers who can offer machines 
satisfying the special requirements of users. After passing 
through a very critical period manufacturers are paying 
far more attention than formerly to the problem of getting 
down production costs, and there is a good opening now 
for machines which can be proved to cheapen output. 
American machines were represented by agents, and the 
only British stand of machine tools was that of the Société 
Anonyme Alfred Herbert, on which some automatic lathes 
and cylinder-grinding machines were shown in action. 
Other British goods exhibited were the automatic weighing 
machines of W. and T. Avery, Ltd., and 8. Denison and 
Son, Ltd., which were represented by the Société des 
Bascules et Balances. The almost universal use of British 
automatic weighing machines in the large stores and shops 
in France shows that business can be done in machines 
fulfilling special needs. A feature of the machinery section 
was the participation of the Germans, who appealed more 
particularly to the prevailing interest in the economy of 
grinding and heavy machining. There were several types 
of German grinding machines, from that shown by the 
Schiess-Defries A.G., of Dusseldorf, for grinding tools to 
any profile at the rate of sixty an hour, to the machine 
for grinding rolls, the latter being shown in operation by 
H. A. Waldrich, of Siegen. There were German gear- 
cutting machines and semi-automatic lathes, and in the 
Machinery Hall the participation of Germany was larger 
than that of any other foreign country. It is worth record- 
ing that not only in machine tools but also in other classes 
of machines German makers were largely represented. 

More prominence was given to printing machinery than 
in former years, and in this branch also French makers 
are extending their field of activities, several small firms 
having laid themselves out of late years for a largely in- 
creased production. Apart from Marinoni, which is the 
oldest and most important firm of manufacturers of rotary 
printing machines in France, there are several makers 
whose production is quite large. Type-setting machinery 
was represented by the Linotype and Machinery Company, 


Ltd. Here again German makers showed up prominently 
with printing machinery, either offering special features 
or else designed for accelerated working and increased 
output. The German claims are invariably based upon a 
cheaper and heavier production, and appeal to the French 
at a time when industry is still in a state of transformation. 
The biggest installation of printing machinery in the hall 
was the German Planeta machine. Amongst specialities 
may be mentioned a new German process for making blocks 
direct from the drawing in less than twenty minutes. The 
drawing is photographed on to the zine plate, is wiped 
over by hand with three different chemical products, and 
a block which can be printed from immediately is produced. 
The process and the printing machine are intended for 
public and other services which require to print notices, 
circulars, drawings, &c., from the originals. The machine 
is known as the Schwartzpress. 

The electrical section was devoted largely to the applica- 
tion of electricity to domestic and, to a less extent, indus- 
trial purposes. Most of the electrical engineering com- 
panies had exhibits, but they were mainly products inter- 
esting the public user, and they were more in keeping with 
the character of the Fair. The efforts to popularise the 
use of electricity for other than lighting purposes have not 
been entirely successful. The cost of electricity is gener- 
ally too high, and despite the propaganda in favour of 
cheap current from hydro-electric power plants, the elec- 
trification programme has not yet been so successful as had 
been anticipated. Nevertheless, the use of electrical energy 
is extending, particularly in workshops, and amongst the 
exhibits small motors for actuating tools were conspicuous. 
Electric welding is also being used increasingly for all 
purposes, and several companies are now specialising in 
electric-welding plants. 

Besides the vast Machinery Hall there was a number 
of buildings. devoted to various industries, and streets of 
wooden shops, divided into sections covering every branch 
of industrial activity were laid out. Some of these wooden 
buildings were occupied as offices by the British Chamber 
of Commerce in Paris, and were available for visitors inter- 
ested in British machinery. Outside, in the grounds, were 
installed the heavier classes of machinery, such as forging, 
stamping and pressing machines, the most powerful of 
them being of German manufacture. The Germans 
usually presented machines of greater power than those 
produced in France. Oil engines continue to be regarded 
as the most adaptable type of prime mover for rail motors, 
both for the railways and for public works contractors, 
and for the latter purpose a narrow gauge locomotive was 
shown with oil engine and electric transmission. On the 
railways it is proposed to fit engines of increasing powers 
to rail motors, but this involves difficulties with the use 
of gears for changing speeds, and efforts are being made 
to suppress sliding gears without the intervention of 
electric transmission. Petrol road rollers, large numbers 
of which are in use and appear to be giving satisfaction, 
were also exhibited. In oil engines the British industry 
was represented by Ruston and Hornsby, whose produc- 
tions enjoy the highest reputation in France. Considerable 
prominence was given to sawing and wood-working machi- 
nery. Practically every machine of this kind is manufac- 
tured in France, some firms, like Guilliet, Fils et Cie., of 
Auxerre, having a considerable production. Panhard and 
Levassor have continued to develop their wood-working 
machinery branch, and, since the war, the Société des 
Moteurs Salmson has extended considerably the manu- 
facture of such machines. Machinery for public works 
contractors offers another wide scope for business, and 
American firms started early with concrete-mixing machines 
and steam shovels, which were again exhibited at the 
Fair, although much of the concrete mixing machinery 
is now manufactured in France. Into one American power 
shovel was fitted a Ford petrol motor unit. British manu- 
facturers will find that there is still business to be done in 
France in reasonably priced machines offering advantages 
in the saving of labour. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE ERITH STONEWARE PIPE WORKS. 


Str,—We are instructed by our clients, Messrs. John 
Parish and Co., of Erith, quarry owners, to call your 
attention to a very serious misstatement of fact on page 534 
of your issue of the 18th instant, under the above heading. 

Your contributor in his opening paragraph states that 
“Erith sandpits have ceased business." Our clients are 
the owners of the original sandpits in Erith, producing 
genuine ‘* Erith Loam *’—recognised by all text-books as 
the best known medium for casting and other purposes— 
and having rail, road and river access. These sandpits 
have been in existence for over 100 years, and with their 
extensive resources should certainly continue for another 
100 years. They are shipping thousands of tons yearly, 
not only in this country, but to the Continent and America. 

We must ask you to afford equal publicity to this letter 
as that accorded to the statement which is now denied. 

HIcKSON AND PArIsH. 

London, E.C. 4, May 24th. 

[We are glad to give publicity to the letter printed 
above, and we desire to express our apologies to Messrs. 
John Parish and Co., of Erith, for the error to which they 
We may add that we are informed that other sand- 
Ep. Tue E.] 


refer. 
pits are still working in the area.— 


THE PHILOSOPHY OF INDUSTRIALISM. 


Sir,—Two of the principal duties of journalism as one 
sees them are to impart information and to make people 
think. In these days when there appears to be a tendency 
for the lay Press, or at any rate a part of it, to confuse 
information with sensationalism and to pervert the art 








of making people think by an attempt to do their thinking 





for them, it is refreshing to read in a technical journal 
like Tae ENGINEER occasional articles like those 
“ Industry, Science and Men,” in the issue of April 13th, 
and the leader on “ Output and Demand,” in the issue of 
April 27th. They are certainly of the kind that cause 
people to think, and may one add, as it were, a footnote 
or two to these two articles which are not as disconnected 
as would at first appear ? 

When Mr. Baker, in his article, writes of ‘‘ Industry and 
Science ’’ he is using abstract terms which have no par- 
ticular significance, apart from the personality of the people 
engaged in their pursuit. They have not in themselves 
this attribute of personality and therefore are in them- 
selves devoid of any philosophy which is a function of it. 
It would be perhaps quite true to say that scientists as a 
body have no united philosophy, but one may notice 
the modern tendency of the scientist to abandon the 
materialistic theories of the Victorian Era and to think 
more in terms of methaphysics. One has only to remember 
that in one’s youth one was taught that the atom was 
indestructible and indivisible, and compare that teaching 
with the present teaching about electrons and protons, to 
realise that the ultimate constitution of matter is receding 
further and further from the conception of something which 
is evident to the senses to a metaphysical idea of something 
which is only apprehended by the mind. However, 
one must not pursue this line of thought, but turn to the 
philosophy of the industrialist. It is about as easy to say 
what this is as give an answer to Browning's question, 
“What porridge had John Keats?" That industry is 
in a depressed state is evident, and the number of doctors 
in attendance is legion. Some regard the patient from 
afar with detachment ; some from nearer home with an 
oye to his last will and testament ; while others stand by 
the operating table, and, like the Crocodile in “ Alice,” 
““welcome little fishes in with gently smiling jaws.” 
why not permutations ? It is 
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** Combinations,”’ say some 
an equally effective word. ‘Better organisations” 
others — Oh! that blessed word, organisation — More 
up-to-date machinery; intensive advertising and 
campaigns, and so ad infinitum. 


Bay 


sales 


Now in all this are we not showing a certain lack of 
sense of proportion? It is not want, but 
men; and there has appeared to be an ever-growing 
tendency to eliminate the man and promote the machine 
to fill his place. You refer again ir your leader on Output 
and Demand to “‘ Ouroborus,”’ a book which you recom- 
mend everybody to read—a recommendation which one 
can cordially endorse. While it exposes the fallacy of 
production for its own sake, it does not svggest any 
remedies which might appeal to someone acquiinte | with 
industrial conditions—at any rate, in England. It may 
be inevitable that processes should be speeded up and that 
faster and more elaborate machinery should b« installed 
in place of slower and older machines, but one should 
always examine the increased speed or the more elaborate 
machinery, not only in the light of increased pr duction. 
One has had this forcibly brought before one in two recent 
instances of foreign machinery, where although the pro- 
duction was nearly twice as much, the final cost of the 
finished article was actually more than on similar 
English-made machinery—one of which, it may be added, 
was installed thirty years ago, though, of course, it has 
been kept in an efficient condition by frequent renewals 
and minor improvements. 


measures we 


One would like to dwell on this theme, but one must 
not trespass too much on your space, It does not need 
that one be afflicted with an exaggerated nationalism to 
note that in very many instances foreign machines and 
methods are preferred only because they give increased 
production per unit of time. Slower methods, as in the 
cases mentioned above, may give equal or better results 
in cost, and they certainly add to the probability of a 
better product. One does not suggest that this is a general 
rule, but desires merely to emphasise that all is not gold 
that glitters. 

With so many things to attend to and think about in 
these days, it is very easy for an industrialist to be super- 
ficial and to accept evidence of capacity for output as 
necessarily implying an increased capacity to compete 
in the world’s market. He is apt to be captivated by the 
glamour of mass production, and, like the man in the 
parable, say “ I will pull down my barns and build larger,”’ 
and when thus tempted he should read to the conclusion 
of the story. These observations are not intended 
imply any reactionary attitude of the “ what was good 
enough for my grandfather is good enough for me "’ style, 
but a plea for a consideration of industrial problems in 
the light of some consistent philosophy. And may one 
suggest that such a philosophy is found in the ideal of 
the engineer, as set forth in the charter of his most illus- 
trious institution, “‘ To direct the resources of Nature to 
the use and service of man’’? In these days the engineer 
is rarely allowed to say what is the use and service of 
man; that is said for him by the industrialist who, like 
Mr. Wackford Squeers, merely tells him to spell “ winder "’ 
and then go and clean it. One would like to suggest. 
however, that it does not necessarily follow that to be of 
use and service a thing must be cheap. That is where the 
vicious circle starts which has resulted in the conditions 
in America described in your article. For this country, 
one is convinced that quality should be the first con- 
sideration, as only by this can we conserve that spirit of 
craftsmanship which has been one of our greatest assets 
in the past. One was struck by a remark at the receyt 
meeting of the British Non-Ferrous Research Association 
by its chairman, that he did not like the idea of “ fool- 
proof’? machinery. We do not want our workmen 


to 


to be fools, but to leave something to their imagination 





and initiative. 
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The next aim of the industrialist, one suggests, should 
be to ensure the stability of the particular business with 
which he is concerned. This means a certain altruism as 
regards profits. It is a temptation to firms with a speciality 
of limited demand to exact high prices and gain large 
profits, but this only encourages competition till the 
amount of plant available for producing it has eventually 
become many times more than that required for the 
demand. High profits should cause as much, if not greater, 
concern to the directors of companies as no profits at all. 
it is commonly said that industrial securities should yield 
= high rate of interest because the risk is great, but there 
must be many trades in which they can reckon on a 
sufficient stability of demand to adopt such a policy as 
will make their shares practically a gilt-edged security, 
but they will only be able to pay dividends of a gilt-edge 
order. One cannot have it both ways. 

Here the objection will be raised that the industrialist 
may have such a sound philosophy, but he will be unable 
to carry it out because, in the first place, the Chancellor 
of the Exchequer will not allow him to write off from 
profits more than a certain amount for depreciation and 
obsolescence, and, in the second place, shareholders have 
all something of the character of Shylock. This brings us 
back to Mr. Baker’s remarks that the working day is only 
a small fraction of life. There must be a philosophy of the 
hours of leisure and it must be one that will stand the 
test of the daily round and common task. There is too 
much talk about the standard of living ; it is the standing 
of thinking that appears most in need of raising. 

If one may use a parallel, the industrial world—by 
which one means not only the industrialists, but also the 
shareholders and workmen—is trying to construct a cosmos 
on & basis of the ‘‘ indestructible ” atom of material things, 
like output, wages and dividends. It cannot be done. 
We must take our thinking further back to the realities 
of which all material things should be the outward and 
visible sign, truth, beauty and goodness, which are to the 
philosopher what the elusive electron ‘s to the scientist. 

May 22nd. H.C. A. 


THE KITSON-STILL LOCOMOTIVE. 


Srr,—Mr. Rogers’ letter in your issue of May 18th cannot 
fail to be of interest to locomotive engineers, and contains 
a great deal of cold and unpleasant truth. In both marine 
and locomotive engineering conservatism and lack of 
vision have removed British builders from the ranks of 
the pioneers and placed them amongst the followers. True, 
in each branch of mechanical engineering, a few outstand- 
ing features redeem the position slightly. Curiously 
enough, Mr. Rogers mentions two, the Kitson-Still loco- 
motive and the Michell crankless engine. 

Mr. Rogers will pardon me if I remark that the intolerant 
attitude which he takes up about the Kitson-Still engine 
is the attitude which has been largely responsible for 
British engineering taking a back seat. The other man’s 
ideas are frequently right. It may be that the Diesel electric 
drive is better than the geared Diesel, but in the Railway 
Gazette of March 30th, under the heading ‘‘ Locomotive 
Transmission Methods,’’ there is much food for thought 
and helpful matter for the believer in Messrs. Kitson’s 
Views. 

Personally, as one acquainted with both Diesel engines 
and locomotives, I incline towards the Diesel electric, but 
largely because I feel that the spread of electrification is 
ultimately going to turn the locomotives into a sort of 
portable power-house hooked on to a train to fill in the 
gaps between electrified portions of the systems. 

Apart from this I see no impossibility in a Diesel steam 
locomotive, and T fail to see the reason for Mr. Rogers’ 
remarks on opium in connection with Messrs. Kitson’s 
experimental engine. 

If, as is admitted, the boiler is too small on their first 
engine, why not try a portion of line where this defect 
will not be felt so much, in order that other features may 
be tried out, with a view to remedying other weaknesses. 

I feel myself that the end will be the elimination of the 
pure “ Still ’’ portion, the exhaust will be used for keeping 
a large mass of water highly heated, and this water will 
be fed to an oil burning high efficiency generator to provide 
steam for starting and peak loads, the normal running 
being only Diesel. The varying load and comparatively 
small horse-power of the locomotive will, I am afraid, 
not provide enough steam from the waste heat to run a 
suburban service with its numerous stops. 

Turning to the rest of Mr. Rogers, most interesting letter, 
the geared steam locomotive has a great future and par- 
ticularly the extra high-pressure type. While bouquets 
are being handed to the firms who have made the modern 
steam rail coach a commercial success, it is worth remem- 
bering that Colonel H. F. Stephens was the pioneer of 
this type of vehicle, and equally Lieut.-Colonel D. J. Smith 
the pioneer of the chain-driven high-pressure locomotive 
of the steam wagon type. It is also instructive to note that 
the most recent geared rail coach, having apparently an 
overall ratio of one revolution of the engine to one of the 
axle, take the transmission ratio to where Messrs. Kerr 
Stuart started, in the early direct-driven steam rail coach 
The whole problem of steam locomotive develop- 
ment is centred round the boiler. The steam wagon 
builders introduced the combined shell and water-tube 
type of boiler on locomotives, and thereby limited the field 
of their geared locomotives definitely, as that type of 
boiler cannot be built above a certain size owing to furnace 
strength and loading gauge limitations, and that size is 
too small to be of serious use to the British railways. At 
Kerr, Stuarts we are breaking away from this type of 
boiler completely, and we believe our policy is the right 


days. 


The engine end of all locomotives gets far too much 
attention, and the boiler end far too little. Of what avail 
to scrape a pound of steam per B.H.P. off your engine 
consumption and then supply that engine with steam 
from a boiler whose evaporation per pound of coal far 
more than wipes out the gain. 

In the small highly-forced boilers fitted to geared loco- 
motives and rail coaches the weight of unburnt fuel ejected 
from the chimney represents, I feel sure, a measurable 
percentage of the total coal per hour, and the heat of the 
chimney and smoke-box top indicates, in addition, the 
uneconomical condition of the outlet gases. 

I believe Mr. Loftus Perkins used to stress the point 
that in small steam plants it was the coal per B.H.P. hour 
that mattered, not the steam ; his lesson seems, however, 
to have been forgotten. 

The future of the steam locomotive is in the hands of 
the boiler designer. The requirements of a boiler that is 
going to fill the bill are known, and the problems are not 
insuperable, but convention and nervousness must not 
be allowed to stand in the way. 

Regarding Mr. Rogers’ closing paragraph, I must say 
that I should personally like to see the contract locomotive 


duilders start some mutual scheme for research and 
bevelopment themselves, and not leave it to the railway 
companies. R. W. Wrirans. 


Stoke-on-Trent, May 23rd. 


EARTHQUAKES. 


Srr,—It appears to me that the use of the enormous 
volume of “ Petroleum,” ‘** Kerosene,’ has probably 
the tendency to cause earthquakes in increasing number ; 
and also to have a direct effect upon climate, as it must 
act as an equaliser of the earth’s (crust) temperature while 
it remains in position. The fact of the manner of its issuing 
shows it to be under great pressure in situ ; and when 
removed, subsidence of the overlaying strata would reason- 
ably be expected. In this connection it is remarkable 
that the temperature appears to be but little above normal 
at the point of discharge, whereas the geothermic gradient 
would lead us to expect it to be at a considerable tem- 


or 


perature. 

Assuming the world’s annual production recently as 
some 1000 million barrels, and equivalent to some 200 
million cubic yards of excavation per annum, and a great 
volume of wastage over and above these figures, it is 


extensive scale. 

The effect of this may operate far away from the place 

of the issue of the oil owing to the nature of geological 
formations. It may be significant that in the Crimea 
and Black Sea districts geologists reported to the Russian 
Government last year in favour of removing the popula- 
tion from certain districts, owing to continual earth tremors, 
&c., possibly caused by the working of the Baku district 
oil fields. ‘‘ Tokio.” ‘“‘ The tremors were worst in the 
oilfield region near Nagaoka *’ (1927). 
Has anything appeared in connection with this matter, 
for it must have occurred to scientists to consider this 
as a possible cause of earthquakes and secondly, as affect- 
ing earth temperature ? H. A. 
May 16th. 


A DESERT POWER SCHEME. 


Sir,—The scheme outlined in your issue of the 18th 
inst. for maintaining a power head between the Mediter- 
ranean Sea and an artifically created lake in the Egyptian 
desert is extraordinarily interesting, but is there no danger 
of the lake acting in the cooler hours as a vast dew pond, 
thereby minimising the potential level difference on which 
the cycle must depend or even neutralising it ? 

I recall that after a hot day on the Veldt of South Africa 
one was always struck by the intense cold after sunset 
when in the neighbourhood of water, as when fording a 
drift for example, mist and every sign of condensation 
from the atmosphere generally accompanying a chilling 
temperature even when the air on higher ground was quite 
warm. 

Failing such natural drawbacks the scheme appears 
almost ideal, and it is of interest to recall that in the Greek 
Island of Cephalonia there is a stream which runs landward 
from the sea, turning a mill by the way; in this case it 
disappears down a volcanic fissure so that the ultimate 
disposal of its liquid energy is more certainly accounted 
for. S. P. CHRISTIF. 

S. Devon, May 21st. 


CARRIAGE FORWARD. 


Smr,—The desire expressed by railway companies to 
the Commission now sitting to extend their facilities for 
the convenience of the trading community, prompts us 
to call attention to a useful privilege which formerly existed 
but has now been withdrawn. 

At one time railway companies accepted traffic by 
passenger train carriage forward, but to-day all passenger 
carriage charges must be paid by sender. The sender 
is therefore compelled to estimate the cost of passenger 
carriage, and as it is not always possible to estimate it 
accurately, discrepancies Railway companies’ 
accounts are not rendered as a general rule until a week 
or so after the dispatch of the goods, and if it is found 
that the carriage charges have been under-estimated, 
the customer is annoyed by receiving a request for pay- 
ment of the balance of carriage. If, on the other hand, 
the customer discovers that the carriage has been over- 
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apparent that it may be a cause of subsidence on an | 


not been treated fairly. All this causes considerable fri: 

tion, which would be eliminated if railway companies 
would revert to the old method of collecting passenge: 
carriage charges on delivery, in the same way as they now 
collect carriage charges from consignees in respect of trafti: 
sent by goods train. 

Lr. 


BARIMAR, 
a. Frost, 
Deputy Manager. 


London, W.C. 1, May 19th. 








Canadian Engineering News. 


(From our own Correspondent.) 


St. Lawrence River Works. 


The Canadian Government the 
advisability of constructing submerged dams in the vicinity 
of Sorel Islands or at other strategic points on the St 
Lawrence River between Montreal and Three Rivers, 
Quebec, in order to increase the depth of water in th« 
ship channel, and more particularly in the harbour of 
Montreal. During recent years the ship channel has been 
materially improved, and much work is still being under 
taken. All curves have been widened, and further dredg 
ing will result in the waterway being straightened at other 
points between Montreal and Quebec, During the 1927 
season there were 2,158,370 cubic yards of material rr 
moved from the channel between Montreal and Quebe 


The Georgian Bay Ship Canal. 

Action has been begun by the Montreal Chamber 
of Commerce to revive interest in the proposed Georgian 
Bay Ship Canal project, which has been urged for many 
years as an alternative to the St. Lawrence development 
scheme. The promoters of the project sought the support 
of the Canadian Parliament last year, but a Bill authorising 
the work was defeated by a big majority. The Montreal 
Chamber of Commerce now proposes to study the all 
Canadian plan again and to approach members of the 
Federal Parliament with a view to getting action taken 
At one meeting of the Chamber it was pointed out that, 
whereas the St. Lawrence waterway might cost anything 
| from one thousand million to fifteen hundred million 
dollars, it was known that the Georgian Bay project would 
mean but 150,000,000 dollars, would furnish 1,000,000 
horse-power to the Province of Ontario, and would give 
Canadians satisfaction in knowing that it was a short cut 
to the sea all their very own 


Railway Developments. 

| Latest advices are that work on the Churchill 
section of the Hudson Bay Railway is proceeding rapidly 
Eighty-four miles of steel remain to be laid before 
December this year. The road is broken through for the 
84 miles, and the contractors are erecting camps and 
getting in supplies. Before the spring break-up, at least 
1200 men will be working on ditching operations, and 
it is hoped that track laying will begin by July 15th. The 
big battle at present appears to be with the muskeg. Two 
hundred carloads of poles are being cut, and these will 
be placed on top of the road, herringbone fashion, to 
form a foundation for the sleepers in soft places. The 
Canadian Pacific Railway contemplates the extension of 
its Western line into the northland of the Province of 
Saskatchewan. The line will probably cross the Saskat- 
chewan River and reach into virgin territory so far as 
railway transportation is concerned. This will be one 
of the most important steps in branch line construction 
carried out for some time. According to President E. W. 
Beatty, there is a possibility that the line will be extended 
to Hudson Bay in the not distant future 


Mining. 

The manufacture of magnesian products in the 
Province of New Brunswick, Canada, is forecast in an 
announcement from the Bureau of Provincial Information, 
which says that the magnesian limestone occurring in 
huge quantities near lime-burning plants on the outskirts 
of the city of Saint John has been found to contain as much 
as 42 per cent. of magnesia. Plans call for the linking 
up of interests owning the property and which are now 


is considering 











engaged in lime burning, with other interests engaged in 
gypsum manufacturing and the establishment of a plant 
with the most modern machinery and apparatus. Coal 
production in the Province of Alberta, Canada, last year 
was the largest on record, reaching a total for all grades 
of 6,936,755 tons. Figures compiled by the Mines Branch 
show that production in 1927 was 27,832 tons ahead of 
the best previous year, 1920. This year’s yield is con 
sidered highly satisfactory by the Government, and shows 
that the mining business of the province is on the upward 
path. It is expected that the present vear will better 
1927, and a goal of 7,000,000 tons is aimed at. 








THE NEWCOMEN SOCIETY. 


SUMMER MEETING, 1928. 

Tue 1928 summer meeting of the Neweomen Society will 
take place in the Stourbridge district. The following programme 
has been arranged : 
Wednesday, June 20th.—Assemble at headquarters, Talbot 
Hotel, 8 p.m. 
Thursday, June 21st.—Visits to Messrs. Baillie’s Chain-making 
works ; Bradley's Rolling Mills, to inspect Foster and Rastrick’s 
Foundry ; various glass-making furnaces, viz., Messrs. Webb 
and Corbett, Thos. Webb and Sons, Mr. Bolton Bowater and 
Messrs.Steven Williams, Ltd.; inspect atmospheric winding engine 
at pumping station of Staffordshire Mines Drainage Commis 
sioners ; inspect fire-clay production and descend fire-clay mine, 
at G. King Harrison, Ltd., Brettell-lane. 7 p.m., Society's dinner. 
8 p.m., meeting ; notes on “ The Industries of the District *’ will 
be given by Messrs. Rhys Jenkins, Past-President, h. E. Palfrey, 
and W. J. Jenkina 

Friday, June 22n1.—Visits to C. Homes, Ltd., Halesowen, to 
inspect hand-made nail-making and small forgings ; Belbrough- 
ton to visit the works of Isaac Nash, Ltd., to see scythe forging 
and grindery ; Huddington Manor, the home of the Wintour 
family of Gunpowder Plot notoriety, by kind invitation of Mr. 
Gilbert Slater . 











estimated by the sender, he naturally feels that he has 





one. 





























May 25, 1928 


THE ENGINEER 





573 








Railway Matters. 


‘THe replacing of the large culvert in Clayton Tunnel, 
referred to on vage 629 of THe EnGrngeer of December 
‘nd last, has now made such progress that the earlier 
departure of trains from Brighton—in order to allow for 
«peed restrictions through the tunnel—has been cancelled. 


ANSWERING a question on May 8th, the Minister of 
lransport stated that he was informed by the Under- 
round Railway Company that in view of the continued 
rrowth of the traffic at Leicester-square Station, that 
tation must be reconstructed at an early date, and that 
schemes with that object were under consideration. 

We have from time to time, during recent years, drawn 
attention to the practice of some British railway com.- 
nies, the London, Midland and Scottish in particular, 
harging such improvements as steam heating, oil-axle 
boxes, either-side brakes, &c., to capital account, whereas, 
m the railways of the United States, such “‘ betterments ’ 
ire treated as revenue charges. The British view is that 
is such improvements lead to better running and to reduced 
xpenditure, it is equitable to charge capital with their 
provision We are led again to refer to this subject 
because in the London and North-Eastern capital expendi- 
ure for last year there was a credit item of £240,000 for 
reduction in seating capacity of coaching stock.” 


He Ministry of Transport railway statistics for January 
been issued as a Stationery Office 
publication, They show that, compared with 
he corresponding month of 1927, there was an increase 
of 3 per cent. in the number of passenger journeys, but it 
s very evident that there was a big increase in those 
carried at reduced fares as the receipts from passengers 
fell by 1-1 per cent. There was, moreover, a corresponding 
nerease of 3-1 per cent. in the passenger train mileage. 
lhe freight train receipts were equally unsatisfactory, as 
the tonnage was 5-5 per cent. down; the net ton-miles 
%-7 per cent. less; and the freight receipts 6-3 per cent. 
here was a saving in freight train mileage of 2-7 per cente 


ust have recently 
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\ most difficult feat of engineering was successfully 
oncluded the first passenger train ran between 
Nice and Coni. The passengers were all engineers, who 
were transported in a special train placed at their disposal 
by the Paris-Lyons-Mediterranean Railway. The new 
line will not be formally opened until October. The train 
left Nice at 9.30 and reached Sospel at 11.30. From Nice 
to Sospel there are no less than nineteen tunnels and ten 
iaducts. The tunnel through the Col de Braus is 3} miles 
long, while a viaduct of eleven 50ft. arches carries the line 
ibove the village of L’Escaréne. The line subsequently 
ollows the Roya to the Italian frontier, crossing another 
running through sixteen more 


when 


seventeen viaducts and 
innels 

hUEI is receiving special consideration by the 
Indian railway companies In order to effect 
n every possible way, each of the State-worked railways 
an officer on special duty, together with fuel 
inspectors and other staff One of the ot 
officers is to instruct the engine staff how to ensure efficient 
ind consumption of coal. The larger of the 
company-owned railways have also instituted similar 
methods, and of these railways the Madras and Southern 
Mahratta is said to have been early in the field, with very 


economy 


economy 


has placed 
duties these 


econom al 


yood results. 4 Committee has been appointed by the 
Indian Railway Conference to the 
question of the most suitable design of coal-handling plant 


Association consider 
for locomotive sheds 

Siemens-Halske lock-and-block, 
read recently by Mr. T. 8. Lascelles at the Institution of 
Railway Signal Engineers, the author indicated how in 
that, as in other directions, the operations of the railways 
in what, later, was to be the German Empire, were made 
subservient to military policy. The campaigns of 1864, 
1866 and 1870 showed the variety of block systems and 
signal indications then in to inconvenient, 
and some uniformity was therefore sought. An engineer, 
Carl Frischen, a director of telegraphs to the 


IN a paper on the 


use be very 


named 


Hanover State Railways, designed some instruments 
which were put into service in August, 1870, on the 
Berlin—-Potsdam-—Magdeburg Railway. At a meeting of 


railway engineers the instruments were criticised, and in an 
altered form they were again exhibited in February, 1871, 
and approved. Siemens and Halske made them, and Mr. 
Lascelles remarked that “it can be said with truth that 
the original design of Frischen has remained practically 
unaltered.”’ In the summer of 1872 there were inquiries 
from Belgium and Holland, *‘ and to-day the Siemens and 
Halske block is to be found in all those countries where 
the German theory and practice of signalling have found 
general application.” 

One of the interesting events in the railway world last 
year was the opening on July 16th of the Romney, Hythe 
and Dymchurch Light Railway, a line built on the l5in. 
yauge, which is worked by locomotives weighing, in work- 
ing order, some 8 tons. From the recently issued accidents 
Blue-book for the quarter ended September 30th, 1927, 
it would seem that on August 17th—practically just a 
month after the opening—a ganger was killed by being 
caught between two passing trains. The space between 
the adjoining lines is 4ft., between the bodywork of two 
trains it lft. llin., and between their door handles 
lft. 5in. It was supposed that the head of the unfortunate 
man came in contact with the door handle of one of the 
coaches, with results that subsequently proved fatal. In 
reporting on the accident, Mr. Scott Main, of the Ministry 
of Transport, said that the locomotives were worked by 
one man, who is either seated or stands within the cab, 
the footplate of which is sunk to 4in. from rail level. The 
view of the line ahead over the top of the cab is deter- 
mined by the height of the man. If of ordinary stature 
the view of the road ahead, while seated, is limited, and 
when firing in such a position there is practically none 
at all. When standing, however, he is able to command 
the whole of the line, over the top of the cab, even when 
firing. Since the occurrence stools have been employed, 
whereby a driver seated thereon and engaged in firing can, 
at the same time, keep an efficient look-out over the top 
of the cab. Mr. Main recommends that the rules as to 
the protection of men working on the track, used by the 
standard lines, should be adopted by this company. 


Is 





Notes and Memoranda. 


THERE has, according to the South African Mining and 
Engineering Journal, been such commercial benefit from 
the great power station at Witbank during the past eighteen 
months that a fourth generating set of 20,000 kilowatt 
power is to be installed. This will, within a year, raise 
the total capacity of the station to 80,000 kilowatts, and 
the completion of this work will make the Witbank station 
the largest in South Africa. The engineers are already 
contemplating the addition of a fifth generating set, which 
would bring up to 100,000 kilowatts the total capacity 
of a station which is already of immense commercial import- 


ance. It is claimed that the current is sold cheaper than 
any other electricity in the world that is produced from 
coal, ’ 


AMONG the interesting properties of helium that may 
suggest new uses are complete chemical inertness, a 
specific gravity of less than one-seventh that of air, thermal 
conductivity over six times as great as air, high specific 
heat, the lowest boiling point known, namely, 267-8 deg. 
Cent., and the ability to conduct sound nearly two and a- 
half times as rapidly as air. The story of helium affords 
a striking example of the way in which unexpected values 
accrue from fundamental research. The gas was first 
discovered in the sun through the spectroscopic observa- 
tion, by Janssen and Lockyear, of the solar eclipse of 
August 18th, 1868. In 1894, Rayleigh and Ramsay dis- 
covered argon in the atmosphere, and during the following 
year Ramsay, continuing his search for argon, found 
helium in the mineral cleveite. 


In receiving the Edison Medal from the American 
Institute of Electrical Engineers for his work on lamps and 
X-ray tubes, Dr. W. D. Coolidge, of the General Electric 
Company of America, announced the latest product of 
his researches, viz., the triple-cascade cathode ray tube 
operating on 900,000 volts and capable of sending out into 
the air a stream of eleetrons with a velocity of 175,000 
miles per second. The tube is about 95in. long and has 
three bulbs, each 12in. in diameter. The window from 
which the electrons are emitted is of thin metal foil but one- 
ten-thousandth of an inch, or one-quarter that of an 
ordinary piece of writing paper in thickness. A heated 
tungsten filament, originally used by Dr. Coolidge in his 
X-ray tubes, furnishes the supply of electrons. The glass 
tube is shielded with a copper tube, so that the stream of 
electrons cannot strike the glass and cause punctures. 


In connection with the annual meeting of the American 
Physical Society, a paper covering the latest development 
in blackboard illumination was presented by W. H. 
Weniger and H. R. Vinyard, of the Oregon Agricultural 
College. The solution of a difficult problem in blackboard 
illumination, the authors state, was obtained by aban- 
doning the usual opaque board and substituting a ground 


glass surface uniformly illuminated from the rear. With 
customary room illumination, part daylight and part 
electric, everything on this “ blackboard’ was visible 


from all parts of the room, even from points making an 
angle of only 10 deg. with the plane of the writing surface. 
Incidental advantages gained are:—Ease of erasure ; 
ability to use the surface as a translucent screen for pro- 
jecting lantern slides with the possibility of adding chalk 
lines to projected diagrams; ability to intersperse chalk 
talks with lantern without changing the general 
room illumination. 


slides 


Tue use of diatomaceous earth in admixture with con- 
crete is, according to a report recently issued by the Mineral 
Resources Committee of the Imperial Institute, a com- 
paratively recent development, which has not yet been 
much recognised in this country, probably because it is 
not widely known. It is employed in this way to a large 
extent in the United States and the consumption is increas- 
ing, and it seems not unlikely that this industry will ulti- 
mately consume a large proportion of the earth produced. 
The effect of the addition of diatomaceous earth to a con- 
crete mix is to improve the consistency of the batch. It 
is claimed that, by the addition of about 2} lb. to 4 Ib. 
of finely divided diatomaceous earth to each 100 Ib. of 
cement in the mix, the plasticity is greatly improved, and 
a much drier concrete of improved workability is produced. 
It is further suggested that a more uniform distribution 
of cement and aggregate is obtained by this means, and 
that this uniformity is maintained for a long time, there 
being much less tendency for settling to take place, so 
that a batch may be mixed in one place and transported 
by rail or lorry to the point where it is to be laid without 
the water coming to the surface and the aggregate settling 
to the bottom. An increase in strength and economy in 
total cost is also claimed to result from the addition of 
diatomaceous earth. 


AN improved type of cathode ray oscillograph for use 
in making laboratory and field measurements of transient 
electric phenomena has been introduced by the General 
Electric Company of America. The distinguishing feature 
of the instrument is its portability, and the fact that it is 
entirely self-contained, requiring nothing from outside 
than a source of 110-volt alternating current. The instru- 
ment consists of two units, each mounted on a separate 
truck. The first unit contains the photographic recording 
apparatus and high-vacuum pump, while the second 
includes the rough vacuum pump, synchronous switching 
mechanism, and cooling water system. The two units 
together weigh about 700 Ib., and each occupies about the 
same amount of space as an office desk. The oscillograph 
is of the high-voltage cold cathode type, operating on 
30,000 to 60,000 volts, supplied by a transformer. The 
tube is built into the end of a metal bell which contains 
the film holder, and the whole interior is exhausted of air 
during operation. When excited, the cathode of the tube 
emits a stream of electrons which traverse the length of 
the vacuum chamber and impinge upon the film. The 
stream is acted upon by a number of electro-magnetic 
and electro-static fields imposed on it by means of several 
sets of electro-magnets and parallel plates, so that both 
voltage and current waves may be recorded. When 
transients of very short duration are to be photographed, 
the beam is given an undulatory path across the film by 
the action of an electro-static field supplied by a high- 
frequency oscillator included in the unit, 





Miscellanea. 


A BLUE-PRINT paper factory has been started at 2503, 
Jukong-road, Shanghai. 

Last year the production of sulphur in Australia 
amounted to 15,262 tons. 
exports of plumbago 
258,122 ewt. 


THE from last 


amounted to 


Ceylon year 
Work is about to be started on the construction of a 
large power plant on the Estevan coalfield of Saskatchewan. 


Work has been started on the exploitation of the sulphur 
deposits at Kana Petih, Java. The output is expected to 
be about 10,000 tons a year. 


Tse Wanderer Gold Mine, Rhodesia, is to be reorganised 
and equipped with machinery capable of dealing with 
from 25,000 to 30,000 tons of ore per month. 


25, 

A PLANT for the concentration of phosphate rock by the 
flotation process is to be put up in the Zoutpansberg dis- 
trict of South Africa. The phosphate is to be sold as a 
fertiliser. 

A company has been formed to mine the pitchblende 
of Haliburton County, Ontario. The ore is said to compare 
favourably with that of the Belgian Congo as regards its 
radium content. 

THE output of gold from the mines of the Rand and the 
Transvaal during March has exceeded records with 
877,380 oz., as compared with 863,345 oz., the best previous 
record in March of last year. 

THE total sales of electric energy from the Shanghai 
Municipal Department during the year 1927 amounted to 
400,343,385 units. The staff comprises approximately 
3800 hands, of which about one-tenth are Europeans. 

THe water power on the Bow River, Alberta, at its 
junction with the Ghost River has leased to the 
Calgary Power Company. The additional power secured 
will be sufficient to provide for the requirements of the 
Calgary Power Company for the next five years. 


been 


It is anticipated that the New Nerbudda Bridge, India, 
will be completed and through communication be restored 
by June Ist. The bridge will consist of six main spans of 
169ft. each, supported on steel trestles 110ft. high with two 
approach spans of 40ft. each, supported on brick piers on 
either side. 

TraFric on the Welland Canal has almost doubled in 
five years. From 3,755,912 tons in 1923, the volume of 
freight moved through the Welland increased to 7,247,459 
tons in 1927. Nearly as great an increase is shown for the 
St. Lawrence Canals, on which traffic has grown from, 
4,541, 528 tons in 1923 to 7,912,952 tons in 1927. 

THE production of pig iron in Canada during the first 
quarter of this year totalled 208,087 long tons, a gain of 
17 per cent. over the 178,049 tons reported for the first 
quarter of 192 Production of steel ingots and castings 
rose to 301,373 long tons, an increase of 32 per cent. over 
the 221,552 tons produced during the orresponding period 
of last vear. 

Txe first international peat congress will be held at 
Laon, Aisne, France, from July 8th to 12th. The pro 
gramme of the conference, which is under the patronage 
of the Minister of Agriculture of the French Republic, will 
include the reading and discussion of papers, an exhibition 
illustrating methods of extraction and the treatment and 
utilisation of peat, controlled experiments and a peat 
cutting competition. 





Prans for a 2,500,000-dollar tunnel under the Lachine 
Canal at Wellington-street, Montreal, which will link 
up the outlying municipalities of Verdun, Lasalle and St. 
Gabriel with the heart of Montreal, have been approved 
by the Executive Committee of the Montreal City Council. 
The proposed tunnel will be about 1000ft. long and will 
consist of four tubes, each 20ft. in diameter. Two of the 
tubes will be used by the street cars and the other two by 
vehicular traffic, a wide sidewalk being provided in one 
tube for pedestrians. 

ACROSS-CHANNEL air service is to be established between 
Calais and Dover. The Compagnie Aérienne Francaise 
has been authorised to run a seaplane service, one terminus 
of which will be on the Calais Dock, 100 yards from the 
maritime station, and the other within the farthest break 
water at Dover. The service will run in connection with 
the boat trains, and the crossing will take only a quarter 
of an hour. The fleet will at first consist of from four to 
five small ‘planes carrying two or three passengers, but 
it is hoped that later it may be possible to increase the 
number of seaplanes and run special trains in connection 
with the air crossing. The service is expected to start 
on July 15th. 


Tue Secretary for Mines announces the publication 
of Mines Department Safety Pamphlet No. 5, which deals 
with fencing and other precautions in connection with 
the use of machinery at mines. The object of the pamphlet 
is to emphasise the dangers which arise from lack of pro- 
tection of the moving parts of machinery, and to help to 
promote generally a knowledge of the most effective safe- 
guards for different kinds of machinery under the varying 
conditions of use. The pamphlet contains chapters 
devoted to transmission machinery, to haulage and other 
plant used underground, and to surface plant commonly 
used at mines; and eight photgraphs of forty-six drawings 
are included to illustrate the text. 


Ir is reported that the first great generating station 
in the country under the new Electricity Act is to be set 
up at Liverpool on a site on the river front. This decision 
was reached a few days ago by the Liverpool Corporation 
Electricity Committee after negotiations with the Ele« 
tricity Commissioners. The proposed site for the new 
station will be the Clarence Dock, which will have to be 
purchased from the Mersey Docks and Harbour Board. 
The first stage of the station will involve a capital expendi 
ture of approximately £1,600,000, but far from this causing 
any burden on the rates the capital charges on the expendi- 
ture are guaranteed by the Central Electricity Board. 
This station will not only supply Liverpool, but will be 
linked up with other large stations, and will be one of the 
main stations for the supply of an area including the whole 
of Lancashire, and most of Cheshire and West Yorkshire, 
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DEATH. 





On Saturday, 19th May, at his home, Mid Wales Villa, 
Lianidioes, Mr. W. Mitxs, J.P., senior partner cf John Mills 
and Co, of Railway Foundry, Llanidloes, in his 56th year 
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The Engineering Industry. 


A FEW days ago another Blue-book was issued 
by the Balfour Committee on Industry and Trade. 
It is entitled ‘‘ Survey of Metal Industries, being 
Part IV. of a Survey of Industries.”” It covers the 
Iron and Steel, Engineering, Electrical Manufac- 
turing, Shipbuilding and Coal Industries, is closely 
subdivided and occupies no less than 528 pages. 
Although much of the information which it con- 
tains is drawn from other sources, the reader may 
gather from the comprehensive nature of its title 
and the indication of its size some idea of the 
amount of work that the Committee has under- 
taken. When, furthermore, it is remembered that 
this is but one of six reports—one of which remains 
to be published—some of at least equal size, the 
diligence and thoroughness of the Committee are 
manifest. The Committee was appointed in 1924 
by Mr. Ramsay Macdonald’s Cabinet, and as its 
labours are not yet at an end we may say that 
it has been no less than four years in session. The 
first of all Blue-books was concerned with social 
reform. A Parliamentary Committee inquired 
into the conditions in which a section of the popula- 
tion lived. Its report, which appeared in the now 
familiar blue-paper cover, revealed to the world 
conditions of which the public as a whole knew 
but little, and led through devious ways to the 
passage of the Factory Acts and other measures 
intended to remove the evils which it had revealed. 
Many subsequent Blue-books have also been instru- 
mental in effecting important changes in industry, 
in social conditions, and in material improvements 














of one kind and another. 


On surveying the vast 
labours of the Balfour Committee the first inclina- 
tion is to contrast them with the labours of other 


Committees, directed to some definite object, like 
Prison Reform or the Control of London’s Traffic, 
and to ask what useful end will they serve. It is, 
we admit, almost ungrateful to ask such a question, 
but as it must arise in the mind of every person 
who studies the reports, the fact of putting it 
into words is, at most, no more than a venia! offence. 
We wish we could answer it; we wish we could 
see in the volume that lies open upon our table some 
indications of reforms that might, at a word, lift 
British engineering industries out of their despon- 
dency and open once more tlie sluice gates of trade. 
But we have failed to discover any clue that will 
lead us to that happy issue. The volume is a mass 
of facts from which each must draw his own con- 
clusions, as he would from ‘“‘ Whitaker” or 
‘ Bradshaw.” It may be that someone with a 
greater vision, some Darwin of industry, will by 
patient research find in it the great generalisation 
which we have missed and with its help will show 
Great Britain how to employ profitably an ever- 
increasing industrial population. 

But perchance we are wrong in seeking for such 
an immediate utilitarian object. The purpose of 
many Blue-books is to show us to ourselves ; to 
turn a Ross reflecting telescope upon the ways of 
the nation and condense them into a single eye- 
and a 


piece. The volume is called ‘ survey,” 
survey it is. It would be as unreasonable to ask 
the “* surveyors ” to point out a clear road through 


the tangled growth as to expect a geodesist to 
prescribe the cultivation of the areas he triangulates 
That must be left to others. Looking upon it in 
that light, let us turn our attention to but a single 
section of the present volume, that devoted to the 
Engineering Industry. It begins with the statement 
that ‘‘ The employment records of the engineering, 
iron and steel, and shipbuilding industries show 
that they are subject to more extreme fluctuation 
than is experienced by industry as a whole.”” From 
that assertion we may suck either despondency or 
optimism. We may say, either, nothing can remove 
the inherent vacillations of the industry, or, since 
it is the nature of the engineering industry to suffer 
periodical slumps, that the present depression is 
no more than a normal defect from which we shall 
arise in due course. Neither reflection brings us 
nearer to the long-sought condition in which the 
engineering industries would proceed by steady 
invariable increments on a rising line without crests 
or hollows. At most we ean say, if it is admitted that 
undulations must still exist, that it is better to be 
on a rising wave than on a falling one. Unfor- 
tunately, there is, at the present moment, no very 
clear indication which we are on. An explanation 
of the fluctuations is that the engineering trades 
are largely concerned with the making of instru- 
ments of production, “and that a very small 
expansion or contraction in the total output of 
commodities in the country is likely to cause a 
relatively large expansion or contraction in the 
demand for new instruments.” This view, which 
we hold to be only partially correct, is not very 
cheering at a time when we see one great machinery 
consuming industry—the textile—in grave diffi- 
culties. The repercussion of those difficulties, if 
they are not quickly overcome, must cause further 
depression of the engineering trades. But if we 
test the statement by turning to the other side of 
the picture we find that whilst the shipbuilding 
industry has improved and is improving, the steel- 
making industry, which ought to be materially 
helped thereby, is in a sorry plight. Again, the 
motor car industry and the electrical industry are 
both doing very well. Why is it that their prosperity 
is not more clearly reflected in the machine tool and 
kindred industries ? Such anomalies as these throw 
doubts upon the explanation of the fluctuations. 
The fact is that mechanical engineering enters so 
much into all the affairs of life that we reach only 
a small portion of the truth by linking it with 
‘instruments of production,” for it is largely con- 
cerned with the manufacture of things which are 
not destined for the production of other things, but 
are, if we may so put it, ends in themselves. All 
the engineering of transport—rails, engines, motor 
cars, tramears, bridges, ships, and all their acces- 
sories, with dock and harbour machinery, so on and 
so forth—can only be regarded as applied to 
‘production’ by an excessive stretching of the 
meaning of that word. The point is fairly obvious 
and need not be laboured, but it is of some impor- 
tance because it is essential to remember that the 
manufacturing engineer must look, not only to 
fellow manufacturers, in whatever line of business, 
for the consumption of his products, but to a 
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larger public as well. We have before now referred 
to the American attitude towards mechanical 
devices and engineering products and have called 
attention to the fact that in America that attitude 
is deliberately encouraged, partly by active propa- 
ganda and partly by the instalment system, which 
enables the public to buy mechanical products 
before it can pay for them. The art of selling the 
products of the engineer, be it sewing machines, 
player-pianos, motor cars, domestic electric motors 
or electricity itself, has been more keenly developed 
in that country than in this. To it we must attri- 
bute some of the success now enjoyed by the United 
States, not only in the direct increase of sales, but 
in the development of g habit of mind of the people 
which encourages the prosecution of huge engineer- 
ing undertakings. It is a significant fact that the 
electrical industries in which—with the exception 
of motor cars—the most active propaganda is 
carried on, and in which the greatest effort is made 
to influence public opinion, have enjoyed an 
* increase of prosperity in happy contrast with other 
branches of engineering. Turning to the Report, 
we read, ‘‘ when allowance is made for the advance 
in prices, it is clear that the volume of production 


in the general engineering trades in 1924 showed | benefit of mankind. 


little, if any, increase over that in 1907, ee 3 
on the other hand, there was a considerable expan- 
sion in the output of electrical machinery. 


The increase is much greater than that due to The Royal Society's Conversazione 


increase in prices, and it is evident the Electrical 
Engineering Section has advanced considerably 
in importance relatively to the industry as a whole.”’ 


home market. That was novel and startling 
advice, for the British Isles have been brought up 
in the belief that they live by their foreign trade. 
So ingrained is that belief, which dates from a time 


possessive pronoun has ceased to have any mean- 
ing and, at the time being, practically all the 
markets of the world are invaded by all and sundry. 
We venture to hope that in the not distant future 
a successful effort will be made to establish Empire 
markets and that once more the pronoun may be | ; 


used with justice. Taking things as they are, it 1S/shown by the International Standard Electrie Cor- 
interesting to see how our foreign trade in engi- poration. In the design of automatic telephone 


neering products stands, and we turn, therefore, to | « 


a little table in the Report. In 1880-4 the annual | themselves which in some cases can be solved mathe- 


value in pounds sterling of our exports was eleven | ! 
and a-half millions. For the same period the 
figures for Germany and America were 2-7 and 2-6 
millions respectively. In 1909-13 the three figures 


were: British, 31-7; German, 29-4: American. , 


D7 925 the value x . itish engi : ad 
27-9. In 1925 the value of exported British engi- | the moment. The ‘engaged ”’ signal may mean, for all 


neering products was 52-9, of German 35-4, and, ; 
of American 68-8 million pounds. We understand | | 


that a conversion of values has been made so as | such trunk line available at all times for each sub- 
to render the figures approximately comparable, scriber connected to the exchange. It is highly improb- 


though the later figures are not corrected to pre- | 
war values. Now, the first thing that strikes us | ‘ 


i instruction of the guests at the conversazione held 

It will be recalled that at the recent dinner of | by the Royal Society on Thursday evening of last 
the Iron and Steel Institute Mr. Charles Schwab| week, May 17th, at Burlington House, London, 
advised British iron and steel masters to concen- | app2ared to us to be less interesting, in all branches, 
trate their attention on the development of the | than usual. Something, we fancied, of the spirit 
rampant this year in the Royal Academy’s exhibition 
next door—a spirit which we may describe as the 
application of extraordinarily high technique to the 
portrayal of a petty subject or the attainment of a 
: . petty aim-—seemed to have invaded the Society's 
when the world was supplied with manufactured | pooms. We left both exhibitions with much the same 
commodities by the United Kingdom, that to this feeling, a feeling of disappointment that our artists 
day resentment is felt when foreigners find a | and scientists had nothing better to show us for their 
footing upon what we call “ our” markets. The | vear’s work. 


found which is pleasing in all respects and which com- 
mands attention. So, too, in the Society’s exhibition 
there were one or two items which could not be passed 
without arresting notice. Among those exhibits of a 
physical or mechanical nature which we studied with 


handled conveniently by mathematics. When a 
telephone subscriber on the automatic system receives 
the *“‘ engaged’ signal it does not necessarily follow 
that the subscriber to whom he desires to talk is in 


and of those that have preceded it, the first impres- 
sion we shall receive is that they reveal a state of 
trade which is far indeed from satisfactory. But 
there is no real reason for despair. We possess 
still all those qualities that gave Great Britain 
her position of eminence a score of years ago. We 
still have coal and iron at our doors, we still have 
great inventors, we still have craftsmen who are 
unsurpassed in the whole world, we still have 
money. We are labouring under the after-effects 
of the war and we have not yet succeeded in 
accommodating ourselves to the new conditions. 
But if the whole country takes to heart the advice 
which Mr. Baldwin gave to Lancashire a few days 
ago, if it rolls up its shirt-sleeves and applies 
itself wholeheartedly to the stiff task in front of it, 
there is no reason to doubt that before long there 
will be a turn for the better. Legislation may be 
necessary to protect certain branches of the engi- 
neering industries to enable them once more to 
find their feet ;- long discussions may have to be 
held with the Empire beyond the seas before a 
full commercial union can be effected, but sooner or 
later the enormous industrial potentialities of Great 
Britain will once more be fully employed for the 








THE exhibits shown for the entertainment and 


Here and there in the Academy a picture is to be 


nterest was the artificial telephone traffic machine 


sxchanges certain problems in probability present 


natically, but which in others are too complex to be 


actual fact engaged in talking to someone else at 
he caller knows to the contrary, that all the ** trunk ” 


ines of the exchange are occupied. There is not one 


able that all the subscribers will desire to use their 
elephones at one and the same time. Accordingly 





is that there is a steady increase in the export from 
It is true that Germany and 
America have advanced more quickly than we have, 
but they had more leeway to make up, and in view 
of the development of both countries, of the United 
States in particular, it is no matter for surprise that 
the value of their exports has risen rapidly. 
instead of complaining that other people are rob- 
market we concentrate attention 
on the actual value of our export trade we must 
admit that it was not so bad after all up to 1925, and 
we have the satisfaction of knowing that it was 
That we should all like to see it 
much bigger goes without saying. That is as obvious 
as that we must all regret the large importation 
of foreign engineering products into this country 
at a time when our own engineering industry and 
our coal industry are both in a_bad way. The cure 
with ourselves. 
out foreign engineering imports by an intelligent 
extension of safeguarding, and we can restore 
more than sufficient overseas trade by entering 
into a commercial alliance with all parts of the 
It must surely appear strange to the 
philosophical observer that 
mother of a vast Empire should be short of busi- 
ness when every one of her Dominions could, under 
proper encouragement and provisions, carry on 
with her a mutually beneficial trade great enough 
to satisfy the largest desires. 


the three countries. 


bing us of ** our ”’ 


still better in 1927. 


for both 


Empire. 
detached 


If we attempt to draw any general conclusions 
from the present Report of the Balfour Committee, 


We can keep 


economy is sought by providing the number of trunks 
that will accommodate the maximum probable 
number of subscribers likely to call simultaneously. 
The problem of determining this probable number is 
or can be very complicated. Its solution depends upon 
the precise switching arfangements in use at the 
exchange and upon the length of time assigned to the 
holding period, that is to say, the period which each 
call is supposed to occupy. In practice telephone 
calls extend over widely varying periods, but in the 
analysis of the problem it is, we believe, impossible 
either on the basis of pure mathematical analysis or 
with the assistance of any mechanical aid such as the 
machine shown at the Royal Society’s conversazione 
to deal with the holding periods otherwise than by 
assuming that they are all uniform. Even with this 
limitation in the means of analysis automatic tele- 
phone exchanges can be designed with something 
approaching assurance that only one call in 500 or so 
will be “lost > by the saturation of the number of 
** trunks ”’ provided. 

In the International Standard Electric Corpora- 
tion’s machine the subscribers connected to the 
exchange are represented by a number of steel balls 
which are shot on to a metal sphere from which they 








rebound at random on to a framework. Some of the 
balls by pure chance find their way from the frame- 
work down pipes to ten pockets representing ten 
trunk lines. Those balls which do not descend through 
the pipes—representing subscribers connected to the 
exchange, but not using it for the time being—are 
returned and re-delivered on to the metal sphere. 
Those balls which pass into the pipes represent sub- 
scribers dialling for a*call. If one of the balls falls into 
a pocket the mouth of that pocket is shut against all 


interval elapses, an interval representing the holding 
period. At the end of this interval the ball is dis 
charged from the pocket and the “ trunk’’ repre 
sented by the pocket becomes available again. If a 
ball finds the first pocket closed against it, it will hunt 
along the others until it finds a vacant one. Should 
it traverse all ten without success it passes off and is 
registered as a lost call. 

Dr. Walter Rosenhain and Mr. W. E. Prytherch, 
of the National Physical Laboratory, exhibited a high 
temperature electric resistance furnace in which the 
heat was generated by electrical contact resistanc 
between cylindrical, spherical or annular pieces ot 
carbon or graphite. The novel feature of the design 
was that the carbon resistor was protected against 
oxidation by being enclosed in a refractory tube 
which was sufficiently impervious to prevent the rapid 
diffusion of gases. When the furnace was set run 
ning the air in the tube was quickly converted into 
@ mixture containing carbon monoxjde and dioxide. 
The renewal of the oxygen from the outside was very 
slow and as a consequence the furnace could be kept 
at work for several weeks at temperatures as high as 
1300 deg. Cent. without the carbon burning appre 
ciably. The ends of the resistors were made of solid 
pieces of carbon or graphite and remained com 
paratively cool without artificial cooling. 

Among the exhibits of the Cambridge Instrument 
Company was an apparatus for the automatic contro! 
of humidity, which had been developed in conjunction 
with the British Research Association for the Woollen 
and Worsted Industries. The apparatus consisted of 
a hygrometer in which a light pointer carrying two 
small thermo-couples, arranged differentially, was 
caused to move in accordance with the variations in 
the length of a hair produced by fluctuations in the 
humidity of the surrounding air. When the humidity 
altered and the pointer moved, one of the thermo 
couples was brought opposite a small electrically 
heated coil. An electromotive force was in this way 
set up. This force energised a moving coil relay which 
was connected through additional relays to mech 
anism regulating the supply of moist and dry air to 
the chamber under control. 

The British Silk Research Association exhibited 
apparatus for measuring the strength and elasticity 
of silk fibres. To measure the strength a bundle of 
fibres was arranged crosswise in the path of a ballisti: 
pendulum. The work done in breaking the fibres 
was measured in terms of the decrease in the ampli 
tude of the swing as compared with the amplitude when 
the pendulum was released from the same initial 
deflection and no fibres were interposed in its path. 
The elasticity of a single fibre of silk was measured by 
means of photographically recorded load-extension 
diagrams obtained by means of a form of tensile 
testing machine capable of applying a maximum 
load of a few grams. The Association also exhibited 
the means it employs for measuring the electrical 
resistance of silk, an important factor in view of the 
extent to which silk is used as an insulating material. 
Two truly plane blocks of gun-metal were employed 
as electrodes. Round one a length of silk yarn was 
wound in close coils. The second block was pressed 
on top of the Sat and the electrical resistance of the 
pair as separated by the silk facing formed by the 
coiled yarn was measured. We made inquiries as to 
what effect, if any, the air spaces between the coil 
of the yarn had upon the measured resistance, 
and were assured that tests conducted without the 
yarn, but with the blocks separated by mica plates 
of the same thickness as the silk showed that the 
resistance measured with the silk in position was that 
of the silk alone and was unaffected by the entrained 
air. 

Mr. George H. Gabb, an enthusiastic and inde 
fatigable collector of scientific antiquities, showed what 
he claimed to be the oldest theodolite in the world. 
This instrument was made in 1574 by that wonderful 
Elizabethan craftsman, Humphrey Cole. Cole was 
also the maker of the astrolabe which Mr. Gabb 
exhibited last year, and carried out much of his work 
within the precincts of the Tower of London. The 
theodolite is an English invention and was first 
described, according to Mr. Gabb, by Leonard Digges 
in a work published in 1571, three years before the 
date borne by Cole’s theodolite. The instrument 
exhibited was found about fifteen years ago and was 
complete except that the semi-circle was missing. 
It had a circular base-plate 6jin. in diameter, which 
was divided round its bevelled rim in half degrees. It 
was of particular interest to note that an engraving 
of a compass needle on the compass box showed the 
correct magnetic variation—11 deg. East-—-for the 
year in which the-instrument was made. The metal 
employed was, so far as we could see, entirely brass. 
The patience and handicraft skill which the maker 
must have possessed in order to enable him to engrave 
the several divided scales on his instrument, with, 
presumably, nothing but a pair of compasses to help 
him, greatly excited our admiration. 

A demonstration of Faraday’s experiments on the 
crispations of fluids was given by Sir William Bragg. 
Faraday at one time was greatly interested in the 
very fine and regular arrangement of criss-cross 
waves which appeared on the surface of a little water 
spilt on a vibrating surface. If a little sand were 
placed at the bottom of the pool it arranged itself 





the other balls descending the pipes until a given 


into a corresponding regular form, which enabled the 
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crispations to be studied after they had died out on 
the surface of the water. Faraday observed the 
phenomenon in the little pools of rain water lying on 
top of barrels in a brewer's dray rattling over the 
stones of London and traced a similar effect when the 
wind blew over very shallow pools in the sands at 
Hastings, where he spent some time in search of 
health. He described many of his experiments on 
ihe subject in a paper before the Royal Society in 
May, 1831, and in his unpublished laboratory notes 
devoted considerable space to the subject. It is of 
much interest to learn that his notes on crispations 
ire followed almost immediately by the description 
of his famous experiment on electro-magnetism. 

The two sets of experiments,”’ to quote Sir William 
“were pursued with the same meti- 
culous care and evident enjoyment.’’ The one set 
laid the foundations of the electrical engineering 
ndustry. The other gave rise to nothing except 
« new method of measuring the surface tension of 
liquids. Sir William demonstrated the phenomenon 
of crispations by means of a large tuning fork, to the 
end of one arm of which a small shallow tray contain- 
ing water and a little sand was fixed. He also showed 
the phenomenon by bowing a square plate supported 
at the centre, the liquid being applied to the plate as 
a film of water containing a little aleohol. The plate 
could be made to emit different notes and according 
us the pitch varied so did the size of the crispations 
in the liquid. 

The Department of Mineralogy, British Museum, 
demonstrated the fiuorescence of minerals in ultra- 
violet rays by means of a British ‘“* Hanovia *’ quartz 
lamp. While the demonstrations revealed the various 
minerals subjected to the rays in remarkable and 
beautiful colours, could not learn that the 
fluorescence effect was being applied as an aid to the 
analysis or identification of minerals. A very similar 
demonstration by another exhibitor, Mr. A. A. King, 
at last year’s conversazione, was much more striking 
in this respect. 

Professor ae 4 


Bragg’s words, 


we 


Taylor showed some experiments 
bodies suspended in curved convergent 
streams of air. The experiments devised to 
verify the forces acting on such bodies as determined 
by mathematical analysis. 
dicted results were obtained. 

Sir Robert Hadfield exhibited 
illustrating properties of ferrous alloys and special 
metallurgical One .of the specimens 
hown was a machinable non-magnetic steel possessing 


and 
were 


on 


In each case the pre- 


some specimens 


I ITOCESSES. 


a high vie Id pot, namely, over 30 tons per square 
inch, which, it of value to the 
such purposes the manu- 
facture of the armature support rings ot turbo-alter- 
Other representative of a 
develop a steel which 
showed in particular greatly improved resistance to 
dilute sulphuric and phosphoric acids. Robert 
also showed a means of protecting heat-resisting steels 
against The method consisted of a prelimi- 
nary oxidation process whereby a thin, continuous, 
adherent oxide skin was formed which minimised 
subseque nt oxidation when the steel was exposed to 
high temperatures. 

Messrs. Oertling demonstrated a gravity gradio- 
meter constructed like the Eétvés torsion balance to 
measure the gradient of gravity. The gradiometer 
shown employed a very sensitive wire and was of a 
very compact design. 


was suggested, 
for 


was 
electrical industry 


nators. samples were 


recently corrosion-resisting 
Sir 


scaling. 


As a consequence it gained in 
portability and in the facility with which it could be 
adequately protected by simple cylindrical casings 
against thermal and other disturbing influences. The 
small dimensions resulted in the suspended 
system having a small period of oscillation, and as a 


also 


result the time required for making an observation 
was greatly reduced. 

Mr. E. B. Moullin showed an ammeter for currents 
of extremely high frequencies, such as about 30 million 
cycles per second, as employed in the beam system of 
radio communication. The action of the instrument 
depended upon the measurement of the force between 
two circular cylinders carrying oppositely directed 
currents. The force increased slightly with the fre- 
quency because the current in the cylinders departed 
from axial symmetry and increased along the length 
of the system. The instrument possessed the property 
of permitting calibration to be carried out by means 
of steady currents. 
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Aerial Photography. By CLARENCE WINCHESTER 


and F. L. Wis. London: Chapman and Hall, 
Ltd. Price 25s. net. 


THERE are many signs that aerial photography and, 
in particular, aerial photographic surveying, is likely 
to become an important and profitable branch of civil 
aeronautics. The war developed the art and practice 
of aerial photograph for military purposes to a high 
standard, and since its conclusion the progress made 
on the military side of the art can undoubtedly be 
described as very marked. Civil aerial photography is 
almost wholly of post-war development. While the 
essential principles of the two branches are not 
different, their applications are sufficiently separate to 
demand separate treatment and study. 
In a foreword to Messrs. Winchester 


Wills’ 








book, Sir Alan Cobham, himself an early pioneer of 
civil aeronautical photography, reminds us of some 
of the difficulties encountered by the first practi- 
tioners of the art. In its higher branch, air surveying, 
progress was hampered by inexperience of surveying 
principles on the part of the aerial operators and by 
prejudice against the new method on the part of 
established ground surveyors. The charge of in- 
accuracy brought against air survey work by those 
trained and practising on the ground was no doubt 
justified at one time, but to-day it is recognised that 
successful air surveying demands close co-operation 
with the ground surveyor, and it is satisfactory to 
iearn that that co-operation is being provided. Air 
surveying, as Sir Alan says, is to-day a science, an 
art and an industry. That it possesses remarkable 
and valuable possibilities, not only in connection 
with the mapping of swamp districts, impenetrable 
forest regions or disease-infested areas, but as a means 
of re-surveying fully developed areas, is already com- 
pletely established by the successful work that has 
recently been accomplished with its aid in many parts 
of the world. 

A note contributed to Messrs. Winchester and Wills’ 
book by Sir Peter Clutterbuck, Timber Adviser to the 
High Commissioner for India, illustrates convincingly 
the value of aerial surveying in difficult country. Sir 
Peter briefly describes the remarkable work accom- 
plished in 1924 in the aerial surveying and mapping of 
some 1350 square miles of forest land in the Irrawaddy 
delta. A total of 3795 plates were exposed from an 
average height of 9400ft. The resulting scale was 
3-4in. to the mile. It is estimated that the survey 
was completed at about half the cost and in about 
one-sixth the time required for an ordinary land 
survey. Further, the air survey was, Sir Peter states, 
more accurate than a ground survey could have been 
in the circumstances, and the aero-photo maps con- 
tained a wealth of detail which it would have been 
economically impracticable to obtain by any other 
means. No difficulty was experienced in distinguishing 
in the aero-photographs one nature of land from an- 
other or even between forests of different kinds. 

The authors write on aerial photography on the 
strength of experience and research on the subject. 


Mr. Winchester is a pilot of long standing—he was 
flying in the days before the war—and Mr. Wills 
has done much work on the photographic side. They 


treat their work in three main sections. In the first, 
they discuss photographic materials, in the second 
cameras, lenses and other apparatus, and in the third 
the applications of aerial photography. Much in the 
earlier portions of the book is primarily of photo- 
graphic interest. In the portion devoted to auto- 
matic cameras, however, we find a good discussion of 
a subject replete with many attractive mechanical 
and electrical problems, all of which have not yet 
been satisfactorily solved. Automatic cameras form 
the basis of aerial surveying work as practised to-day, 
and on their accuracy and trustworthiness everything 
depends. Some of these cameras with their electrical 
and mechanical controls and with their ability to take 
a continuous chain of vertical photographs or single 
views, oblique or stereoscopic photographs are elaborate 
and highly specialised devices. The authors give us 
descriptions of several of the leading designs, but a 
work of the same size as their whole book would be 
required to make the descriptions at all complete 
from the point of view of anyone desiring to design 
or take up the manufacture of automatic cameras. 
This section concludes with a brief account of the 
‘gun camera,’ that ingenious device for training 
aircraft marksmen consisting outwardly of a Lewis 
or other gun, but exposures instead of 
bullets. 

Following a chapter on camera mountings and 
sights, in which there is a strong aeronautical atmo- 
sphere, and another on dark-room equipment, in 
which photographic rather than aeronautic interests 
are’ uppermost, the authors proceed to deal with 
what is perhaps the most wonderful and interesting 
part of aerial photography, the means, methods and 
equipment for reducing the views taken on an aerial 
survey into the form of a mosaic or a finished line 
map of the country surveyed. very extra- 
ordinary and beautiful processes and machines have 
been invented in connection with this work, such, for 
example, as the camera plastica, which employs the 
anaglyph principle for deriving a contoured map from 
aerial photographs. We regret to notice that the 
authors in this concentrate their attention 
entirely on German equipment. Their excuse cannot 


shooting 


Some 


section 


be that nothing has been done in this direction in 
this country. An excellent collection of aerial 
surveying equipment, including a camera lucida, 


was shown among the official air exhibits at Wembley 
in 1295--see THe ENGINEER for July 17th of that 
year. 

In the final section of the book the authors discuss 
the application of aerial photography to industrial, 
educational, archeological, geographical and carto- 
graphic purposes. This section is illustrated by some 
remarkable photographs, particularly in the archeo- 
logical portion, in which a considerable amount of 
detailed information is given concerning the archeo- 
logical features of Wessex as investigated from the 
air by Messrs. Crawford—of the Ordnance Survey 
and Keiller. It would seem that archeological 
features difficult to interpret or even impossible to 
discover from the ground level, are at times fully 








revealed and made understandable by views from the 
air. Roman camps seen from above stand out in their 
full outline, almost as clearly as an aerial photograph 
reveals a series of trenches cut yesterday. A notable 
example of an aerial discovery is Mr. Crawford's 
* find ’’ of Celtic fields at Windmill Hill, near Crawley, 
Hampshire. 6 

Taken as a whole, the volume is a very creditable 
production, and as it is not too technical, it should 
serve the very useful purpose of convincing many 
people of the value of aerial photography and aerial 
surveying. The book is, however, far from being a 
complete account of the art and science of aerial 
photography, even in its present partially developed 
state. Large as it is, it does not cover all the ground, 
and dismisses all too briefly some important and 
interesting features of it and of the equipment which 
is employed. The authors will, no doubt, be ready to 
admit its incompleteness. Within the compass they 
have set themselves, they could hardly have done 
more than what they have achieved. Fortunately for 
those who desire to pursue the subject in any of its 
details, considerable information of a specialised 
technical nature is available from other sources, 
notably from the ‘‘ Proceedings ’’ of the Royal Aero 
nautical Society, the reports of the Air Survey Com 
mittee, and the Reports and Memoranda issued by 
the Air Ministry. 
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SIXTY YEARS AGO. 


CERTAIN eminent scientists have, perhaps unjustly, 
acquired among less eminent scientists and the members 
of the general public, a reputation for taking to themselves 
the ‘ideas of others and exploiting them as if they were 
their own. The history of the induction machine 
shows that such a reputation can be easily acquired. 
It also provides a notable instance of a celebrated scientist, 
Sir William Thomson—Lord Kelvin—withdrawing his 
claims to an invention in favour of another scientist, Mr. 
C. F. Varley, and admitting that he had been anticipated. 
In 1859, according to an article in our issue of May 22nd, 
i868, Mr. Varley was investigating the theory of the 
ordinary frictional electrical machine. In the course of 
a long walk, the idea of the induction machine came to 
him. Returning home, he tested his plan with simple 
apparatus, comprising two gold leaf electroscopes, two 
tin saucepans and a cylindrical biscuit tin. After the 
biscuit tin had been inserted in one saucepan and made to 
touch the bottom, it was earthed by touching it with the 
fingers and then inserted in the other saucepan. This 
operation was repeated seventy or eighty times. The gold 
leaves then began to diverge, and soon afterwards sparks, 
half an inch long, could be drawn from the saucepans 
In his haste to show his wife the success of his experi- 
ment, Mr. Varley upset his apparatus, and smashed one 
of his electroscopes. In a few minutes, however, he had 
made good the damage by means of a heated wine bottle 
and some sealing wax. The induction machine which 
sprang from this experiment was patented in 1860, and 
was shown at the Exhibition of 1862, when it obtained a 
medal. Thereafter for about six years it completely dis 
appeared from public view. Then Mr. Holtz, Sir William 
Thomson and others appear to have re-invented the 
machine. Sir William Thomson in the Philosophical 
Magazine for January, 1868, described his ‘‘ Replenisher 

instrument. It was pointed out to him by Fleeming 
Jenkin and Clerk Maxwell that his device was founded on 
precisely the same principle as Mr. Varley’s machine. 
Sir William admitted that he had seen the Varley electro- 
phorus at the Exhibition of 1862, but for some time main- 


tained that his ‘‘ Replenisher’’ contained a peculiar 
principle not found in the early instrument. In March, 
1868, however, on looking further into Mr. Varley’s 


patent, he found that Mr. Varley had anticipated all that 
he had done in his “‘ Replenisher.”’ In a second com. 
munication to the Philosophical Magazine he admitted 
the anticipation and gave full credit to Mr. Varley as 
being the first inventor of the electrical induction machine, 
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Automatic Sub-stations at Brighton. 


IN bygone days, when the demand for electricity 
was nothing like as great as it is now, many small 
three-wire direct-current generating stations 
yuuilt. A battery frequently carried the night load, 
ind the whole worked admirably. The 
.ystem was direct in more than one sense of the word, 
for apart from the fact that the current always flowed 
in the same direction, it was supplied direct to con- 
umers, without conversion. But in many places 
rineers have been compelled to abolish this simple 


if 


were 


scheme 


ind straightforward schcome, and to turn their original 
venerating stations into sub-stations. Owing to heavy 
cost, excessive losses and difficulties of maintaining 
the voltage, attempts to extend these low-tension 
distribution systerns and to meet the growing load 


by adding direct-current feeders have proved 
futile. 
When, for instance, an endeavour was made at 


brighton to meet the growing demand by increasing 
the direct-current feeders from the original North- 
road generating station, it seen that this 
method of feeding from a point was com- 
mercially impracticable. The ever-growing popu- 
larity the and the natural tendency to 
extend outwards led the engineer, Mr. J. Christie, 
to embark upon an entirely new scheme. Like many 
other early generating stations, that of the Brighton 
Corporation in North-road had to be turned into the 
main sub-station for the town. Owing to the unfavour- 
able position of this generating station from the point 
of view of extensions, a new three-phase station was 
built in 1904 on the Shoreham Harbour, a few miles 
out of the town, where there is an unlimited supply 
of sea water for condensing purposes and facilities 
for obtaining cheap sea-borne coal. But the estab- 
lishment of this station and the operation of the old 
North-road station a sub-station did not, 
course, remove the necessity of providing additional 
heavy feeders to cope with the growing load. Expen- 
sive low-tension feeders still had to be laid between 
the sub-station and the various points. 
With a view to reducing expense, it was proposed 
to erect alternating-current static sub-stations in the 
outer zones, with their own distributing networks, 
a scheme which would appear to have much to recom 
mend it, if it could have been carried out. Unfor- 
tunately, however, the expansion of the town was 
found to be increasing the load on the existing direct- 
current distribution system so rapidly that, on account 
of expense, the proposed change-over to alternating 
current proved to be out of the question, except on 
the extreme outer fringes. The only alternative, 
apart from increasing the converting capacity of the 
central sub-station at North-road and laying large 
additional feeders, was to build a chain of converting 
sub-stations in the outer zones of the existing direct 
current network. With the same voltage drop, the 
scheme offered the attractive advantage of having 
the effect of multiplying the existing feeders by four, 
but, on the other hand, the cost of manual operation, 
when capitalised, would have increased the outlay 
very considerably ; in fact, it is said that it would 
have been almost as cheap to adopt the direct-current 
feeder scheme. Attendants’ wages in these days add 
very considerably to the cost of working sub-stations, 
and it is for this reason that the automatic operation 
has been introduced. 
Investigations at Brighton 
manually operated sub-stations 
extremely automatic 
meet the requirements, and three new sub-stations, 
known as Preston Park, Lewis-road, and Kemp Town 
Fig. 5—have been built on suitable 
allocated by the Parks and Gardens Committee. 
Fully automatic control gear is installed in all these 
stations, but the machines may also be controlled 
from the main control at North-road, where 
there are push button switches, indicating and record- 
instruments alarm devices mounted 
pedestals, as shown in Fig. 1, on page 578, on which 
there are also views of the Preston Park sub-station, 
the high-tension switchgear in this station and a view 
of the low-tension direct-current switchboard and 
relay panels in the Lewis-road sub-station. The 
engineer in charge at North-road is able to regulate 
the whole system, and to follow its working. The 
scheme remote automatic control with 
visual representation at a central point, and for this 
reason the contractors for the automatic control gear 
viz., Reyrolle and Co., Ltd., of Hebburn-on-Tyne— 
have coined the name ‘Centrevisory’’ control. 
At North-road there are eight so-called * centre- 
visory ” contro] panels, with push buttons, and the 
necessary instruments for regulating eight machines, 
“ix of which are in the Preston Park and Lewis-road 
sub-stations and two at Kemp Town. In all, there 
is an additional sub-station capacity of 5000 kilowatts, 
composed of Bruce Peebles motor converters. At 
Preston Park there are two 500-kilowatt machines 
and a 1000-kilowatt machine, and three machines of 
precisely the same capacity have been installed in the 
Lewis-road sub-station, whilst at Kemp Town there 
are two 500-kilowatt motor converters. In the same 
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trench that carries the high-tension feeders to the 
sub-stations, there is a multi-core pilot cable for the 


of these pilot wires each machine in the sub-station 
with its indicating, recording, metering and alarm 
apparatus, can be separately and completely con- 
trolled. 

As will be gathered from Fig. 5 and from the views on 
page 578, the sub-stations are roomy, and every part 
of the equipment is accessible. Lanterns 
on standards which may be moved to a new position 
when required, are employed in all the sub-stations, 
which are illuminated much more effectively than 
usual, the scheme being a marked improvement upon 
that of fixing the lights high up above the crane. 
The lay-out of the plant and automatic equipment 
is very much the same in all the sub-stations. The 
high-tension Reyrolle metal-clad switchgear is erected 
at one end of the building, whilst the direct-current 
switchboard and automatic control panels are placed 
at one side and at right angles to the high-tension 
switchgear. The machines are arranged in line down 
the centre of the sub-stations. 

The Peebles La Cour motor converters are too well 
known tocall for detailed description. Foragood many 
years these machines were made exclusively by this 
firm, but within more recent times other firms have 
undertaken their construction. The 500-kilowatt 
machines at Brighton run at 750 revolutions per 
minute, whilst the 1000-kilowatt sets are designed for 
a speed of 500 revolutions per minute. Motor con- 
verters have all the advantages of a low-frequency 
machine because they run at a speed corresponding 
to half the supply frequency. The Brighton machines 
are, of course, fitted with automatic gear for short 
circuiting the slip rings. Reyrolle temperature 
indicating devices, as described in one of our articles 
on the British Industries Fair, are also fitted. The 
whole of the main switchgear and automatic “* centre- 


visory *’ control equipment was also manufactured 





mounted | 





as the result of low-voltage conditions on the net- 
work. They may also be started remotely by the 
control engineer or by the operation of a control switch 
| by the station inspector, who may also start them 
entirely manually. The stations may, in addition, be 
started up partly semi-automatically and ‘partly 
manually by transferring a converter from automatic 
to manual operation, or vice versd, at any time during 
the sequence of operation. On account of under- 
load conditions or no-load conditions on the network, 
or by the action of the protective devices, the sub- 
stations may be shut down automatically. They 
may also be shut down remotely by the control engi- 
neer, or semi-automatically by the operation of a 
control switch by the inspector. Shutting down may 
also be done manually or partly semi-automatically 
and partly manually, as described in connection with 
starting up. 

The direct-current machine breakers may 
automatically by the operation of the voltage regulat- 
ing and paralleling devices in conjunction with the 
load discriminating relays. They may be tripped 
automatically by the overload trip coils, by the direct 
current reverse current trip coil, by electrical inter- 
locks during the sequence of shutting down opera- 
tions and by the operation of the machine temperature 
device. Normally, the direct-current machine breakers 
are closed automatically, but, by means of remote 
control, they can be prevented from closing by the 
interruption of the auto-paralleling circuits, initiated 
by the contro! engineer at North-road. They may 
also be tripped by a reduction of the load indicated 
remotely by the control engineer or by the operation 
of a control switch by the inspector, who may also 
trip them in the ordinary way. 

Coming now to the feeder circuit breakers, switches 
are fitted to allow them to remain closed or to 


close 


be 
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by this firm. Compound-filled metal-clad horizontal 
draw-out switchgear controls the feeders and the 
alternating-current side the motor converters. 
The converter alternating-current circuit breakers 
are operated by three-phase motors, the supply for 
which is taken from potential transformers incor- 
porated in the switchgear. 

ln the design of automatic control gear every pre 
caution must, of course, be taken to ensure that, under 
all conditions, the plant behaves in the proper way, 
and to render it impossible for those who operate 
push buttons to make mistakes. To ensure correct 
sequence of working, the push-button switches at 
North-road are mechanically interlocked, and designed 
to prevent inadvertent operation. The relay units 
employed in conjunction with the push-button 
switches are enclosed in dustproof metal cases, with 
glass fronts, which give a full view of the operating 
parts, and are mounted on slate panels by the side 
of the direct-current board. The synchronising and 
choke coil contactors which are in the main circuits 
are oil immersed. In common with all other parts of 
the equipment, which would be hand operated under 
non-automatic conditions, these contactors have 
handles to allow them to be easily operated, when 
necessary, by the inspecting and testing staff. 
Together with a voltméter they are mounted on a 
neat pedestal placed between the machine and control 
board in the sub-stations. Synchronising is carried 
out in accordance with Bruce Peebles well-known 
method, and the starting resistances and choke coils 
employed for this purpose are placed in the sub-station 
basements. 

As we have indicated, the automatic system com- 
prises the fully automatic control devices embodied 
in the sub-station equipment itself, and means of 
remote control from the central control station. The 
stations can start up entirely automatically at pre- 
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determined times or they may start up automatically 
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opened as desired when the converters are shut down. 
They are closed automatically by electrical inter- 
locks on the machine circuit breakers, in conjunction 
with load discriminating relays, and they are tripped 
by overload trip coils, and, if desired, by electrical 
interlocks when the converters are shut down. 
They can be operated semi-automatically when the 
inspector actuates a contiol switch, switches being 
fitted so that the closing circuits may be interrupted 
to isolate any feeder. They can also be operated 
entirely manually by the inspector. The converter 
loads are indicated by ammeters on the “* centre 
visory * control pedestal. In a similar manner the 
converter voltage is shown and the network voltage 
can be read whilst the plant is standing. 

The converter voltage can be automatically raised 
to the normal no-load value when a converter has been 
synchronised, but the rise is interrupted if the load 
exceeds a predetermined value before. the normal 
no-load position is reached. It is maintained at the 
correct value by compounding, but if the load rises 
above a predetermined value it lowered auto- 
matically. It can be raised or lowered by the control 
engineer, and it may also be regulated by the sub- 
station inspector. The automatic voltage regulating 
gear and that which shuts the down 
when they are under-loaded may be put out of action, 
and the converters are then left running on light load. 
Green lamps on the * centrevisory ” control pedestals 
then light up and remind the control engineer that 
the converters are under his charge, but the auto 
matic protective gear remaims operative, and it 
shuts down the plant under abnormal conditions. 
Various ial protective are provided. 
Briefly, they protect the plant against single-phase 
operation, alternating-current supply voltage, 
excessive temperatures, excessive bearing 
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temperatures, abnormal speed, overload and earth 
leakage, and neutral overload. 


Various alarms that 
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give warning in the event of faults developing are also 
provided. 

The measuring instruments are all mounted on the 
‘centrevisory ’’ control pedestals, and give a com- 
plete indication and record of the working of the 
system, so that full control is achieved as easily as if 
the operators were in the sub-stations. 








The Chemical Industry Conference. 


ORGANISED by the Society of Chemical Industry and 
the Chemical Engineering Group and London Section 
of the Society, a Chemical Industry Conference was held 
in London from May llth to 15th. These dates included 
a Saturday and a Sunday, on the former of which those 
attending the Conference paid a visit to the Rothamsted 
Experimental Station, and on the latter to the Zoological 
Gardens. The annual meeting of the Society is to be 
held later in the year in America, but it was thought that 
a short meeting now could be used as an opportunity to 
reply to the challenge thrown out by Lord Balfour on 
July 19th, 1926, when he delivered the Messel Memorial 
Lecture of the Society at the Mansion House. That chal- 
lenge, made of course in a friendly spirit, was that the 
business community of this country lacks that combina- 
tion of special scientific knowledge with a broad and imagi- 
native scientific outlook, which is more or less possessed 
by some great industrial countries with which we are 
brought into closest relations not merely of friendship 
but of competition. In leading up to this conclusion, 
Lord Balfour instanced the proper use * of coal, of water, 
and of air,’’ and gave these three examples of the way in 
which we are falling behind in the race for chemical supre- 
macy, referring at the same time to the employment by 
America and Germany in these new industries of numbers 
of competent, well-trained chemists, ‘‘ incomparably 
greater than those used by ourselves.”” The Chemical 
Industry Conference, therefore, was organised as an indica- 
tion of the spirit in which British chemical industry is 
ready to meet that challenge, the response being necessarily 
limited by the compulsorily brief duration of this meeting. 
Che scheme of things was to combine the annual meeting 
and dinner of the Chemical Engineering Group with four 
other meetings at which papers were presented. Having 
regard to the nature of the meeting as a whole, it was not 
surprising that the proceedings took the form of a review 
of the present position of British chemical industry and 
chemical engineering in certain aspects, indicating what 
has been achieved and, at the same time, giving some slight 
indication of what is going on and likely to happen in the 
future. It was not the occasion for the discussion of 
specitic technical subjects or problems, and indeed the 
papers or addresses were not discussed in the usual way. 

Little need be said of the annual meeting and dinner of the 
Chemical Engineering Group which was held at Les Gobelins 
Restaurant, Heddon-street, Regent-street, London, on 
Friday, May llth. The work of the Group is proceeding 
on satisfactory lines and the membership is slightly in- 
creasing. Moreover, there is now the closest co-operation 
between the Group and the Society, which at one time 
was not always the case. The Group is certainly carrying 
on excellent educational work concerning chemical engi- 
neering, and is functioning in a special sphere of its own, 
which in nowise clashes with the work of the more recently 
formed Institution of Chemical Engineers. Considerable 
satisfaction is expressed at the fact that the first two 
holders of the Ramsay Memorial Chair of Chemical Engi- 
neering at University College, London, are members of 
the Group; Professor Williams—the first occupant of 
that Chair—-having taken up an important post with the 
Shell oil people in California, and being succeeded by Pro- 
fessor Gibbs. Both for the Group and the Institution 
of Chemical Engineers, it is claimed that, such a change has 
come over the engineering branch of chemical industry 
that, whereas before the war it was almost the custom for 
other countries to take the results of our laboratory re- 
search work and apply them to practice, we now do that 
ourselves. To Professor J. W. Hinchley, Professor 
of Chemical Engineering at the Imperial College of Science, 
is due the credit for bringing both the Group and the Insti- 
tution into existence, and those who have helped to carry 
on the work since are worthily upholding the ideal which 
he has always put forward. 

The first of the meetings for the reading of papers was 
held in the Institution of Civil Engineers on Monday morn- 
ing, May 14th, when Sir Hugo Hirst presided. In his 
opening remarks, the chairman spoke of the origin of the 
Conference, and mentioned that the electrical industry 
had also been subjected to much the same criticism. It 
now recognised, he said, that it 1s not sufficient to 
produce scientists and inventions. This pioneer work 
must be applied, and that application could only be suc- 
cessful by the most complete collaboration between scien- 
tists and engineers of all kinds. The great problem which 
the country looked to the chemist and chemical engineer 
to solve was the return of King Coal to his old posiiton 
of might and power. Coal was the only raw material we 
had in this country——next to a neglected agriculture 
upon which our industries could be built, and he visualised 
the necessity for those engaged in industry to provide a 
sum of £250,000 or more in a co-operative effort to solve 
the problems associated with coal much on the lines of 
what was being done in Germany regarding the Bergius 
process and lignite. When that was done, we should prob- 
ably find ourselves able to produce sufficient benzol from 
our coal to avoid the need for importing oil to the value 
of £40,000,000 annually, and at the same time be able to 
supply cheap gas and power to ail our industries. 

In the absence of Sir Arthur Duckham through illness, 
Dr. E. W. Smith submitted a paper on his behalf on ** The 
Fuel Industries and the Work of the Chemical Engineer.” 
The chemical engineer was defined as a man having in the 
first place sufficient chemical knowledge to appreciate 
the trend and results of chemical research and the ability 
to use that knowledge, and, in the second place, having 
sufficient engineering training and practical experience 
to devise and operate plant with which to obtain the desired 
results. The paper briefly touched upon the position 


tor 


was 


of the chemical engineer vis-d-vis the getting and raising 


of coal and its preparation for the market ; the carbonisa- 
tion of coal ; the preparation of oils from coal ; the manu- 
facture of pig iron ; the manufacture of steel up to the 
billet form ; the use of coal for the production of industrial 
heat and power, and especially for the generation of elec- 
trica] energy, and finally, the heating of kilns and furnaces 
in general, ‘* Let us,” said the author, ‘ appreciate the 
necessity for the chemical engineer in the fue! industries 
let us create the demand—I am sure it will be met. We 
must treat these men well; high salaries properly earned 
are a sound investment. In any of the operations that 
I have mentioned, a good man can earn a good salary 
many times over.” 

Speaking of the manner in which the chemical engineer 
is already meeting the calls made upon him, Sir Arthur 
Duckham said that two developments of a simple nature 
had come to his notice recently, and were illustrative of 
what lies ready to hand. One was a very simple apparatus 
for cracking tars, and the other, plant for drying gas and 
removing the naphthalene before distribution. In each 
case the necessity for the work had only to be recognised 
and at once the chemical engineer in a simple and satis- 
factory manner met the needs. If he were asked what 
were the best services which the chemical engineer could 
render to the carbonising industries to-day, he would say : 

(a) The preparation of satisfactory refractory materials 
with good jointing and patching cements, to meet all reason- 
able temperature conditions and to resist the chemical 
action arising internally in the carbonising (6) 
a method for rendering sulphate effluent innoxious or 
preventing its formation ; (c) a simple method of liquid 
purification of gases from sulphur compounds ; (d) the 
manufacture of a dense ash-free, smokeless fuel, which is 
easily ignitible ; and (e) for low temperature, the prepara- 
tion of a suitable metal (presumably iron) which would 
stand up under working conditions to temperatures of, 
say, 750 deg. Cent. for, say, 1000 days. 

The second and last paper in the morning was by Pro- 
fessor G. T. Morgan, F.R.S., who is in charge of the Govern- 
ment Chemical Laboratory at Teddington, and who dealt 
with the chemical study of low-temperature tars. This 
paper was almost entirely chemical in its details, and de- 
scribed some preliminary work on the subject which has 
been going on for two years. The object of this work is 
to increase our knowledge of the original constituents of 
low temperature tar. 

In the afternoon two papers were read, one dealing with 
“Water Purification,’ by Sir Alexander Houston ; and 
the other with * The Pollution of Tidal and Non-Tidal 
Streams,’’ by J. H. Coste. Sir Alexander Houston, of 
course, is well known for his work in connection with Lon- 
don’s water supply, whilst Mr. Coste is chemist to the 
London County Council. Sir Alexander dealt with the 
subject primarily from the point of view of the Metro- 
politan water supply and indicated the methods of purifica- 
tion employed ; and Mr. Coste discussed generally the 
problems of river pollution in the light of modern indus- 
trialised conditions. 

There was a large attendance at the Institution of Civil 
Engineers on Tuesday morning, May 15th, to hear Sir 
Alfred Mond speak upon the subject of Scientific Research 
as applied to Industry, the chairman for the occasion being 
Sir Ernest Rutherford. 

Sir Alfred Mond, in his usual comprehensive manner, 
covered a very wide field in a quite successful attempt to 
reply to Lord Balfour’s criticism, which has been the peg 
upon which the whole conference has been hung. In the 
first place, he suggested that the criticism in question that 
this country had been backward in applying science to 
industry could be applied with equal force to all other 
leading countries of the world from time to time. At one 
moment, one particular country would be in advance of 
others in applying science to industry, and at other times 
another country could be accused of being behind in 
scienitfic research. Sir Alfred therefore dealt with the 
whole history of invention and application of science in 
Great Britain, starting with Stephenson and Watt, and 
asked whether it could be stated that the inventions of 
those two men had not been applied by ourselves. The 
foundation of Lord Balfour's remarks he thought were 
the fact that it had been so constantly dinned into our 
ears that Perkin and the Germans 
developed the aniline dye industry. Too many people, 
however, seemed to think that the beginning and end of the 
chemical industry was aniline dyes, whereas it was only a 
very small part. It was not altogether fair to blame the 
British capitalist or British inventor or British chemist for 
the fact that the industry was not developed in this 
country at first. It was largely due to our then existing 
patent laws, and when those were modernised, as they were 
later, and in recent years under the stimulus of the war, 
the industry was developed here. 

Referring to the applications of science in the steel 
industry, reference was made to Henry Bessemer, Siemens, 
Lothian Bell and Thomas Gilchrist as outstanding 
examples of those who had applied science to industry in 
this country. As a matter of fact, said Sir Alfred, the iron 
and steel industries are essentially chemical industries, 
and the fact that more chemistry had not been applied 
to them was perhaps one reason why they still remained, 
to some extent, in a rather primitive condition. At the 
same time, there was nothing to complain of in regard to 
the application of science to metallurgy in our modern 
steel works, and the name of Sir Robert Hadfield was 
alluded to as an example of what is being done in that 
direction. In the same way, the work that is being done in 
non-ferrous metals and in the electrical industry was 
referred to as presenting further examples of endeavours 
which refute any general allegation of lack of application 
of science to industry here. 

Naturally, a good deal was said of the heavy chemical 
industry with which Sir Alfred Mond is most closely 
associated, and, speaking of what is being done in Ger- 
many, it was stated that the great chemical combine there 
—known as the 1.G.—is carrying out research work on a 
scale which would make the chairmen of some companies 
here shudder with horror, and would make finance directors 
tremble. That work, however, was one of the advantages 
of amalgamation, although amalgamations were often 
criticised. No small undertaking could have at its com- 
mand the technical knowledge and experience or the 
capital which a large organisation had, and therefore was 
bound to fall behind in comparison. 
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Speaking generally, however, Sir Alfred Mond asserted 








that having been in contact with leaders of industry 
managers and research workers in every country in thy 
world, he felt he could say without fear of contradiction 
that we have to-day in this country—and he believed w: 
always had had—men of more ingenuity and better abl 
to make practical application of scientific principles to 
actual manufacture than are to be found in any othe: 
country in the world. The position was that we ar 
short, and he was afraid we should be short for some time 
of the real first-class brains that are required, and whic! 
were being looked for by his organisation to develop ani 
carry out new ideas. It was necessary also to break down 
the barriers between the industrial research worker ani 
the works manager, because whilst both were kept entirel) 
separate, as was too often the case, it would be impossib) 
to introduce scientific principles into works practice. ‘Tr 
that end Imperial Chemical Industries, Ltd., had organise! 
a Council of Research, which was advised and assisted by 
leading scientists in this country with the object of point 
ing out the directions in which development was likely to 
take place, and to keep the works and the research depart 
ments in close touch with one another. Again, a briet 
reference was made to the importance of research into thy 
liquefaction of coal and, in conclusion, the opinion wa 
expressed that the position of chemical industry at thx 
present time was more interesting and far-reaching than it 
had been at any period in its history. 

Sir Richard Gregory, in proposing a vote of thanks t 
Sir Alfred Mond, said that the great feature of the work 
done by Sir Alfred in recent years was winning the con 
fidence of financiers in British industry, the one thing that 
had previously been lacking. 

One other subject dealt with on Tuesday morning, 
the part played by British research workers in the applica 
tion of fixed nitrogen to the soil. The paper had beer 
prepared by Sir John Russell, of the Rothamsted exper: 
mental station, but owing to his absence abroad it wa 
presented by his Dr. Keen. An interesting 
account was given of the manner in which the two Britis! 
workers, Lawes and Gilbert, first demonstrated th» 
advantages of adding nitrogen compounds to the soil for 
the purpose of promoting the growth of plants, and hew 
modern investigations nitrogenous fertilisers wer 
showing agriculturists how to increase the quality of their 
crops. 

The Conference was brought to a conclusion on Tuesda 
afternoon, when Mr. H. T. Tizard (Department of Scientiti 
and Industrial Research) presided, the occasion being to 
hear a paper on ‘“ Developments in the Heavy Chemical 
Industry,” by Lieut.-Colonel G. P. Pollitt, D.S.O., of 
Imperial Chemical Industries, Ltd. It was pointed out 
that the principal recent achievements of the industry 
had been in connection with the high pressure synthesi 
of nitrogen products, and certain organic chemical 
such as methanol and the hydrogenation of coal; the 
production of various cellulose products, such as artificial 
silk, nitrated cellulose lacquers, & and certain new 
processes, such as the production of acetic a id 
acetylene, and sulphuric acid from calcium sulphate. Ii 
said the author, an industry to be judged by the 
service it rendered to the public, the chemical industry 
could justly claim that it had not been found wanting 

Proposing a vote of thanks to Lieut.-Colonel Pollitt 
for his paper, the Chairman commented on the fact that 
we frequently overlook the loss in the war of so many who 
would otherwise be assisting in developing the 
industries of the country. In circumstances, he 
suggested that the only courss to 
the most promising of the young men now available, anc 
place upon them responsibilities which in the ordinary 
There might be a 
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trom 
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those 
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pursue Was 


course would not be given to them 
certain risk in doing so, but it should be taken. 








THE INSTITUTION OF MUNICIPAL AND 
COUNTY ENGINEERS. 


Tue fifty-fifth annual general meeting and conference 
the Institution of Municipal and County Engineers 

be held in London from 20th to 23rd 
The following programune has been arranged ; 


of 
will 
inclusive. 
On Wednesday, June 20th, at 10 a.m., the annual general 
meeting will be held in the House of the Institution of 
Electrical Engineers, Savoy-place, Victoria Embankment 
After the transaction of the usual business the new Presi 
dent, Mr. Alfred Dryland, M. Inst. C.E., will be installed 
as President and deliver an address. Subsequently the 
subject of the thesis for the Richard Pickering Medal and 
Prize for the year 1928-29, and the award of premiums 
will be announced, and the Scorgie and Carter Challenge 
Shields presented. In the afternoon there will be visits 
by motor to Hatfield Park and the Croydon Sewage Works. 


June next, 


On the Thursday, at the Institution of Electrical Eng- 
neers, at 9.30 a.m., there will be a meeting of subscribers 
to the Widows’ and Orphans’ Fund, and at 10 a.m. the 
following papers will be read and discussed :—No. 1, 
‘“* Arterial Roads in Middlesex: Some Difficulties,’ by 
Messrs. A. C. Hodge, J. E. Railton and G. Bass; and 
No. 2, “* Cold Emulsions,” by Mr. G. Belson Chilvers, 
Borough Engineer and Surveyor, Buckingham. \t 
eleven o'clock an address will be delivered by Sir Henry PV’. 
Maybury, K.C.M.G., Director-General of Roads, Ministry 
of Transport. In the afternoon an address will be delivered 
by Mr. E. A. Sandford Fawcett, M. Inst. C.E., Chief Engi 
neering Inspector, Ministry of Health ; and an address by 
Mr. G. L. Pepler, Town Planning Inspector, Ministry of 
Health. The following papers will then be discussed : 
No. 3, * Trees for Road Planting, Parks, &c.,’’ by Mr. M. W. 
Dallimore, Keeper of Museums, Royal Botanic Gardens, 
Kew ; and No. 4, Beddington Sewage Works (Croydon), 
‘“* Activated Sludge Treatment,” by Mr. F. E. Pipe, 
A.M. Inst. C.E. The annual dinner of the Institution will 
be held in the Grand Hall, Hotel Cecil, Strand, W.C., at 
7.30 p.m. 

On the Friday, starting at 9.15 a.m., a visit will be paid 
by motor to Guildford, and in the evening, at 7.30 p.m., 
there is to be a ladies’ festival of the Municipal and County 
Engineers’ Lodge, No. 3920, at the Connaught Rooms, 
followed by a dinner and dance. On Saturday, June 23rd, 
at 10.30 a.m., a visit will be paid to the Royal Botanic 
Gardens, Kew. 
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Oil Burners for Kitson-Still 
Locomotive. 


In our issue of May 4th we gave an account of the trial 
of the Kitson-Still locomotive over a very difficult section 
of track in the Leeds district. In that article we explained 
that steam is required for starting and manceuvring pur- 
poses, and it cannot be obtained from the waste heat of the 
oil engine alone. Furthermore, there is liable to be 
« very heavy momentary demand for steam, but a 
negligible minimum during ordinary running. In such 
ircumstances the use of oil fuel was indicated, and the 
problem was to find an oil burner which was instantaneously 
\djustable over a very wide range of oi! delivery, and at the 
same time give the necessarily high rate of combustion. 

It will be recalled that the boiler is of exceptional 
design for a locomotive. It has a flue 
“ft. 5in. diameter and about 1l0ft. long, 
orrugated, and giving a total combustion 
pace of about 39 cubic feet. At the far 
nd the gases pass through a series of 
The usual 
type of long narrow oil-flame was at first 
tried It was unsatisfactory because the 


tire tubes into the smoke-box. 





flame travelled straight along the centre \ 
of the flue and out through the funnel 
\ very small proportion of the available 
ombustion space was thus used, and a 
yreat deal of the combustion took place 
way from the boiler surfaces. Brick 





baffles were tried, but proved useless. It 
vas then decided by Kitson and Co., Ltd., 
o give the Laidlaw-Drew oil burner a 


tunately, no exact figures are yet obtainable, but it is 
estimated that the oil consumption by the burner at 
maximum steaming rate was about 500 lb. per hour. 
With the combustion space of 39 cubic feet, this gave 
a combustion rate of 12-8 lb. of oil per hour per cubic 
foot. At no load was there any noticeable emission of 
smoke. 

The arrangements for secondary air intake from the 
cab were somewhat crude, as sufficient time was not 
available for their proper design. It is intended that this 
air shall be led in from near the floor of the cab by means of 
a suitable air trunk. In this way the driver and fireman 
will be fully protected from the heat. A trunk of this 
type was actually made and fitted, but although the design 
was satisfactory, the trunk had to be removed during the 
trials, as it was not strong enough to withstand running 
conditions 

As the amount « 


f secondary air required is considerable 





which are important for high voltages are of minor im- 
portance when the electrical stress in the dielectric is low 
and the range of oils available is therefore increased. 
Chemical requirements are practically similar to those 
for switchgear and transformer work. In the physical and 
electrical field there also is much common ground, and with 
one exception the tests to be made are similar. Whereas 
for transformer work dielectric losses have usually been 
ignored, they are of major importance in cable work, and 
the authors of the paper devote special attention to them. 
Fundamental dielectric theory is not discussed, the 
authors’ main object being to point out the variations 
which occur under various physical conditions, and their 
bearing on the manufacture and operation of a cable in 
Methods of test for the selection of the most 
The results quoted 


service. 
suitable materials are also indicated 
are selected from studies made on the characteristics of 
over forty mineral oils drawn from nine different suppliers, 


BURNER 








rial, and an ““A type burner, giving 





maximum oi! delivery of about 700 Ib 
er hour, was fitted and was in use during 
he trials which we reported. 

lhe construction of the burner may b« 











athered from the accompanying illustra 











tions Oil, controlled by the insulated 
! and whee l and « oni al ‘ ilve, trave Is up 
The far end of this 
tube is closed by a cap called the film 
By slacking back this 
cap a small space is left between the end 
of the tube and the flat face of the cap 
Through this annular the oil 


the central oil tube. 


screw see detail 


space 











THE LAIDLAW - DREW O1L BURNER AND PARTS 


emerges, and is at one atomised by air or steam 
in the Kitson-Still engine 


tube and is set into rapid rotation by the 


which travels along the outer 
* whirler.” 
The form of the film screw and the mouth of the choke is 
a hyperbola of revolution, so selected in relationship to 
the angle of the spiral grooves on the whirler as to give the 
The burner supplied 
in this case gave a flame angle of 50 deg., 7.¢., a total 
included angle of 100 deg. The nozzle was designed for a 
working pressure of 50 lb. per square inch steam, but 
the burner can be lit on a pressure of 10 lb. Furthermore, 
the nozzle produces a vacuum of 2 Ib. per square inch on 


desired angle of emission of the film 


the oil, which with the pressure head of 5 lb. per square 
inch on the oi! tank ensured a steady flow of fuel 

It should be explained that each nozzle is specially 
designed by the manufacturers for the particular work 
which it has to do. That is to say, the boiler or furnace 
in which the burner is to be used, atomising pressure 
available, oil delivery required, &« 
consideration. 

As regards the actual arrangement in the Kitson loco 
motive, all brick baffles were first removed from the flue, 
a brick ring being left at the mouth of the flue for the 
purpose of protecting the rear exhaust manifold. Many 
oil-firing systems require hot brickwork in order to com- 
plete the atomisation of the oil. With the Laidlaw-Drew 
system it has been found quite unnecessary as the atomisa- 
tion of the oil, as explained above, is performed entirely 
by the burner nozzle. 

The flame-shaping properties of the burner cause the 
flame to spread very rapidly at first, and it then travels 
down the flue at its full width. In this way it was possible 
to obtain the high combustion rate required. Unfor- 


. are all given careful 


the opening round the burner has to be very large, and 
some means of protecting the enginemen from the heat 
is therefore essential, but the problem of its provision is 
not a difficult one. 

The Laidlaw-Drew oil burner is manufactured by Laid 
law, Drew and Co., at their works at Simon-square, 
Edinburgh. It is hardly necessary to add that the burner 
is made for various other purposes. 








Insulating Oils for High Voltage 
Cables. 
Tue use of oils for msulating purposes is a subject to 
devoting increasing attention. The 
work carried out by oil refiners has hitherto been directed 
primarily to the production of a lubricant, and the pro 
blem of producing an oil to act as an insulator is not yet 
satisfactorily solved. Most papers read before technical 
institutions and most discussions have centred round the 
use of oil for the insulation of switchgear and transformers, 
but an equally important use is in the dielectric of paper- 
insulated cables. Some of the research work on oils for 
use in high-tension cables carried out in the laboratories 
of Standard Telephones and Cables, Ltd., is, however, 
described in a paper on “ Insulating Oils for High-voltage 
Cables,” read by Messrs. T. N. Riley and T. R. Scott, 
before the Institution of Electrical Engineers. Oils suit- 
able for high-voltage cables are, in general, equally suit- 
able for low-voltage work, but many of the characteristics 


which engineers are 
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and they may therefore be considered to be representative 
of present-day oil supplies for cable insulation purposes. 
The paper deals with the high importance, both thermally 
and electrically, of avoiding gas pockets in the dielectrix 
of a cable, 
this are stated. A sensitive method of measuring changes 


and the oil characteristics necessary to secur’ 


in the electrical characteristics is described, and a possible 
application to sludging tests of transformer oil is suggested. 
It is shown that the power factor temperature-charas 
teristic of the oil is of importance, not only in relation to 
the actual value of dielectric loss exhibited by the cable, 
but also as an index of the state of chemical and physical 
stability of the oil. 

An interesting part of the paper is that which deals 
with the reconditioning of oil. It is known that the break 


down value of a transformer oil 


which has sludged or 
absorbed moisture can be restored by filtration or centri 
fugal méthods, and tests were therefore made by the 
authors to determine whether the power factor of the 
deteriorated oil could be restored by such methods, and 
in order that no question of inexperience in handling 
the plant might arise, in addition to the tests carried out 
in the laboratory, samples were sent to the suppliers of 
each type of cleaning plant for their own treatment 

Power factor temperature curves in the paper for deterio- 
rated and treated oil show that after treatment the im 
provement is relatively small, probably corresponding 
only to the removal of various solid products similar to 
transformer oil sludge. The fact that very little imp 
ment has been obtained by mechanical methods sug 
that there are other oxidation products, besides the sludge, 
which remain in solution in the oil and are not affected by 
mechanical treatment. It is not clear why they are 
apparently unaffected by chemical treatment. 
have been made from time to time to add 
stances to the oil to prevent oxidation, but the effect of 








gests 


Proposals 


various sub 


these is difficult to determine because suppliers are reluc 
tant to supply samples of the untreated oi! for comparison. 
Such treated oils as have been tested have not given better 
or even as good results as have been obtained with certair 
untreated oils. 
appreciably reduced the rate of deterioration of the oil to 
which they have been added. Such methods, however, 
appear to be intrinsically undesirable, for while they may 
slow down the rate of oxidation they may themselve 
increase the power factor of the oil. The general aim in 
improving the dielectric characteristics of a material is to 
reduce its heterogeneity rather than to increase it 

It is possible, the authors state, that deterioration, 
although occurring only when the oil is exposed to air 
is not directly due to oxidation, but to other chemical 
changes, for which the oxidised fraction acts as a cataly st, 
and this might partly account for the failure of chemical 
treatment to improve matters. The differences in charac 
teristics are probably closely related to the treatment of 
the oil by the supplier during the refining process, but no 
satisfactory explanation of the nature of the change occur 
ring has vet been given. 


On the other hand, the dioxidants may have 


Suggestions have been occasionally made that cable 
makers are not carrying out sufficient research into the 
problems arising out of the use of cables for increasingly 
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high voltages. But although in this country they do not 
perhaps publish their results quite as freely as do cable 
makers in America, a considerable amount of useful work 
is being done, and knowledge of the behaviour of the di- 
electric is continually increasing. Although a cable is 
apparently a very simple structure, the paper indicates that 
there are sufficiently complex problems to elucidate in 
connection with’ one component only, to keep research 
workers busy for some time to come. 








A Boiler Feed Controller for High 
Pressures. 


We recently examined at the office of T. Sugden, Ltd., 
of 180, Fleet-street, London, an improved type of boiler 
feed controller, which has been specially designed for 
service on high-pressure boilers. It known as the 
‘Stets’’ feed controller, and is already in use, we are 
informed, in a number of the largest power stations in 
America. The principle upon which the apparatus works 
may be briefly described as follows :—The regulator is 


Is 


fixed at a height corresponding to the normal water level 
in the boiler drum, and operates by the change of water 
level in the float chamber, 
by equalising pipes, 
is immediately 


which is connected to the boiler 
so that any rise or fall of the water 


level in the boiler communicated to the 








Fic. 1 THe “STETS"' FEED CONTROLLER 
egulating valve. The feed valve opens gradually imme- 
diately the water level begins to fall and the rate of feed 
is progressively increased, until it equals the maximum 
evaporation of the boiler. Fig. 1 is a section through the 
controller, and shows the simple character of the working 
parts. The main body of the regulator consists of a robust 
circular chamber in which the balanced float is housed, 
the end of the chamber being so shaped as to allow the 
float to and fall. For pressures below 250 1b. per 
square inch the chamber may be made in cast iron, but 
for higher pressures steel is employed. 

The float itself is spun from copper sheet of substantial 
thickness. It is open and is filled with water, so that the 


rise 


down through a guide bush. The amount of clearance 
between the spindle and the bush is such that a small 
stream of cool feed water passes continually up into the 
float chamber, and by keeping the water within that 
chamber at a temperature below that corresponding to the 
pressure, restricts the amount of evaporation which takes 
place in the chamber. 

The control valve itself is of the balanced piston type, 
and is essentially a regulating valve and not a stop valve. 
The valve parts are made of a special non-corrodible alloy. 
As shown, the valve is furnished with V-shaped ports, 
which effect a very close adjustment of feed control. 
With this type of valve the level of the water in the boiler 
can, we are informed, be maintained at a level a few inches 
above or below the normal working level. On the bottom 
cover of the control valve casing there is arranged a valve 
lifter screw, the purpose of which is to raise the control 
valve against the float pressure, when it is desired to open 
it quickly for test purposes. As shown in Fig. 1, provision 
is made for equalising pipes for steam and water, and a 
water gauge fitting can also be added at the float end of 
the controller if this be desired. For the purpose of 
erecting a strong lifting eye is provided in the top of the 
float chamber. 

The actual arrangement of the controller alongside a 
boiler drum is illustrated in Fig. 2. This particular example 
is of special interest, since it is for the Langerbrugge power 
station in Belgium, which was fully described in Tue 
ENGINEER of June 4th, 1926. Further operating results 
of this station were given in our issue of May 20th last. 
The station has a steam pressure of 800 lb. per square inch, 
with a total steam temperature of 842 deg. Fah., and the 

* Stets ’’ controller shown, which will shortly be installed, 

is to have a designed capacity of from 95,000 Ib. to 
109,000 Ib. of water per hour, delivered against a boiler 
pressure of 800 1b. per square inch. The particular appli- 
cation referred to is an important one, on account of the 
high steam pressure and the high duty of the boilers. 
With modern boiler plant, the relation of the heating 
surface to the water capacity is now becoming such as to 
make essential some form of automatic feed controller. 

We understand that T. Sugden, Ltd., has acquired the 
sole rights for this new form of feed regulator for Great 
Britain and the Colonies, as well as for some continental 
countries, 








South African Engineering Notes. 


Iron and Steel Industry in South Africa. 


Tue Government the Union of South Africa 
succeeded in passing in the middle of April its Iron and 
Steel Bill, which is intended to “ promote the development 
of the iron and allied industries within the Union, and 
for that purpose to constitute the South African Iron and 
Steel Industrial Corporation Ltd.” The Bill was fiercely 
opposed by the South African Party, now forming the 
opposition in Parliament and the Senate, in which the 
S.A.P. has a majority, defeated the measure, which was, 
however, carried at a joint sitting of the Senate and the 
House of Assembly, as provided by the Constitution. The 
opposition wes based on the ground that Government- 
run concerns are never as suce Ane as private businesses ; 
that the report of the German engineer, upon which the 
Government relied as justification for its action, is now 
out of date, and much of its data incorrect, and that impor- 
tant omissions have been made which, if taken into con- 
sideration, would have resulted in the report showing a 


of 







pressure upon it is balanced, and no collapse can take heavy annual loss instead of the profit promised. Finally 
place. The water content in the float is maintained by it was urged that the Government proposals would cause 
the condensation of steam, which is continually taking serious injury to, and perhaps force out of existence the 
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FiG. 2--ARRANGEMENT OF CONTROLLER FITTED TO BOILER DRUM 


place in the upper part of the float chamber. A small 
lipped pan is provided on the top of the float, so that the 
condensate is drained into the float. The float lever is 
supported on a fulcrum pin carried in bearings accessible 
from the outside of the float chamber, and beyond the 
fulcrum there is a heavy cast iron balance weight. The 
buoyancy of the float and the weight is so arranged that 
« directive force of 400 lb., 600 Ib. or 9001b. may be trans- 
mitted to the control valve spindle, in order to meet 
different operating conditions. A feature of the par- 
ticular design of regulator we illustrate is the provision 
of an end inspection door, which, when removed, gives an 
available space of ample size to allow the internal parts 
to be examined and withdrawn. This door obviates the 
necessity of breaking any pipe joints or removing the 
controller from the feed line. 

Directly below the float lever fulcrum and attached to 
it by a link is the control valve spindle, which passes 





existing iron and steel works in the country. The principal 
of the latter, the Union Steel C orporation of South Africa, 
has now a capital of £2,000,000—practically all British. It 
produces nearly 40,000 tons of steel per annum, and has 
a blast-furnace with a capacity of about 60,000 tons per 
annum. The steel works is increasing its capacity, a wire 
works belonging to it, with a capacity up to between 5000 
tons and 10,000 tons per annum, was started some months 
back, and a tube and pipe works with a capacity of 12,000 
tons to 15,000 tons per annum is under construction. There 
is also a nut and bolt works and one or two other minor 
manufactures being carried on by the company. It is 
declared that with the country’s purse behind it the 
Government concern will be able to overwhelm the private 
enterprise. 

According to the Bill now passed the capital of the 
Corporation is to be £3,500,000, consisting of 2,000,000 
ordinary shares of £1 each, of which half a million are to 


be taken by Government and will entitle it to a number 
of votes which shall exceed by one the total number of 
votes which all the other shareholders in the aggregat: 
may be entitled to. £1,500,000 of shares are to be issued 
to the public at par, and 1,500,000 preference shares oi 
£1 each. The board of directors, so as to provide th« 
money required for the initial capital expemditure, is tu 
raise a loan not exceeding £1,500,000 by the issue of deben 
tures. The Goverment is to guarantee these debentures 
This guarantee will no doubt ensure the debentures bein, 
taken up, but the response from the public is doubtful 
in regard to the shares, and it may easily be that th: 
Government will be committed to finding all the capital 
while it is almost certain that the ambitious projects enter 
tained by the Governemnt will mean that the capital wil! 
have to be increased to at least £6,000,000. 

The great faith which the Government reposes in thy 
German report makes it extremely likely that Germa: 
firms will have a preference in the supplying of the plant 
machinery and material, and that view is supported by 
the fact that one of the Ministers is shortly to proceed to 
Germany. However, competition will certainly be keen 
for American firms are already in the field. Mr. Charle 
Perin, of the American firm of Messrs. Perin and Marshall, 
is now in Cape Town, having recently arrived to offer his ser 
vices to the Union Government as consulting engineer in 
connection with the erection of iron and steel works at 
Pretoria, and he has had interviews with the Government. 


Oil in South Africa. 


Another area is now reported as likely to be oi! 
bearing, namely, the region round and about Sandwic! 
Harbour, about 30 miles from Walvis Bay, South-West 
Africa. The signs are certainly promising ; various part 
of the surface are sodden with oozing oil, and the further 
sinking is carried down the more promising it becomes 
At present, no really important shaft has been sunk, and 
80 it is impossible to say what lies below. Samples of the 
sand have been sent away for analysis, and the reports aro 
favourable ; they prove that it is real mineral oil. 

Indications of oil are so promising in the Bethlehem 
district of the Orange Free State, that American 
companies have obtained options on some thirty farms 
situated there. It is calculated that oil will be opened up 
at a depth of 3500ft. In mining circles the possibilities 
of success are not regarded as very great. The Inyaminga 
Petroleum, Ltd., appears to have obtained tangibl 
evidence of the presence of oil on its concession, for it 
announces that it has encountered gas sands with indica 
tion of oil at from 1325ft. to 1400ft. deep. The importance 
of this occurrence is, however, not yet determined, ani 
the board is advised that the main oil horizon is not 
expected to be attained at that depth. The Inyaminga 
property is situated in Portuguese Africa, and 
adjacent to the railway line from to Salisbury, 
Rhodesia. 


oil 
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Big German Locomotives. 


By the time this note appears in print two giant 
locomotives will probably have been put into service on 
the South African Railways. They are the biggest loco 
motives in South Africa, and the cost of each was £15,498, 
exclusive of the expenses of erection here. They are of 
the “Garratt ’’ articulated type, class GH, made by 

A. Maffei, of Munich, and are for the passenger traffic 
The weight of each engine in running order is 183 tons 
17 ewt.; its length over couplings is 85ft.; its extreme 
width, 9ft. llin.; and its maximum height, 12ft. 11 jin 
It can negotiate curves of 300ft. radius, which is as sharp 


a curve as will be found on the main line, at any rate. 
The twenty-four wheels are arranged 4-6-2-2-6-4. 
The boiler is 7ft. Ojin. in diameter and has 195 tubes, 2}in. 


in diameter, and 43 54in. tubes containing the superheater 
elements. The grate area is 59} square feet and the work- 
ing steam pressure is 180 lb. to the square inch. The 
diameter of the cylinders is 19jin., and the stroke 26in. 
The diameter of the coupled wheels is 5ft., and that of the 
carrying wheels 2ft. 6in. The tractive force of the engine 
is 44,500 Ib. The capacity of the water tanks is 6000 gallons, 
and the coal bunkers will hold 13} tons of fuel. One of 
the most interesting features of the engine is the coal 
bunker, which is fitted with an automatic duplex coal 
stoker. The coal falls down a chute on to a revolving 
screw or “ worm” along which it is carried. In three 
places the coal is brought up against other castings with 
teeth, against which the lumps of coal are broken up. 
Eventually the pulverised coal reaches two vertical 
cylinders, up which it is carried by means of elevating 
* worms,”’ and is sprayed into the fire-box by means of 
steam jets. The mechanism the stoker enables tho 
fireman to distribute the coal wherever he wishes. 


on 


Oil from Coal. 


Research in the direction of obtaining oil from 
coal has been begun by the Union Research Grant Board, 
which is carrying out investigations in connection with 
South African coal. This work is proceeding in co-opera 
tion with the Geological Survey, the Transvaal Coal 
Owners’ Association, and the } Natal Coal Owners’ Society. 
The aim is to gain exact knowledge as to the properties 
of coal seams, to bring geological information into relation 
with the chemical and physical data, and to suggest the 
most suitable means of using the seams. Professor R. B 
Young, chairman of the Research Grant Board, says that 
in the past too much attention has been given to immediate 
needs, too little to those of the future. This was very 
well illustrated in the report of the Senate’s Committee 
on the Iron and Steel Bill, in which it was shown how little 
was known of the coking properties of South African coal. 
The Board is already provided with a small laboratory 
for its coal investigations, and has the advantage of the 
services of Dr. Lategan, who has special experience of the 
subject. Miss E. P. Janisch, of the Rand University, 
has also specialised in the microscopic investigation of 
coal. Itis expected that an officer of the Geological Survey 
will be specially detached to work with the Board. Mr. 
F. W. Beyers, Minister of Mines and Industries, has given 
full support to the Research Grant Board, which is attached 
to his department, and reports through it to the Govern- 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Placid Market. 


THE quiet conditions recently ruling the 
Midland and Staffordshire iron and steel and engineering 
industries persist, and the market pursues an unruffled 
ourse. Only small-scale business was transacted at the 
weekly meeting of the Midland iron trade in Birmingham 
to-day—Thursday-—and that at recent rates. Forward 
ontracting is avoided. In the basic industries it is 
mpossible to gauge requirements more than a very short 
time in advance. Output programmes have to be altered 
from week to week, almost from day to day, and this 
means dislocations which add considerably to operating 
osts. There is little development of the sezsonal demand. 
The requirements of the building trade are perhaps a 
trifle better, but, generally speaking, the foundries are 
not well occupied. A distinct lull is noticeable in ship- 
building, and this is reflected in the call for various classes 
of material. Order books at most of the works are becom- 
ng thinner and less plant is operating. The number of 
unemployed hands continues to increase, and the situation 
is becoming grave. Fortunately, the general tone keeps 
bright, and prospects of an increase in business in the 
near future are held to be good 


im 


Steel Values. 


Midland consumers of finished steel, who make 
ise of both home and foreign material, are greatly relieved 
by the steelmasters’ decision not to vary the basis prices 
or the amount of the rebate on steel as settled in February, 
viz., 108. per ton for plates and sections and up to 12s. 6d. 
for jowts. It was known that a section of the trade 
favoured the idea of certain modifications in the rebate 
scheme, intended to make it more acceptable, and generally 
popularise native material. Consequently, those 
buyers in this area who are not eligible for the rebate were 
apprehensive lest the discrimination against them should 
be increased, and the decision arrived at gave them some 
degree of satisfaction. Quite a number of them had, it is 
reported, bought to some extent against an adverse result. 
The buying of foreign steel is not as profitable as it was, 
however. British and continental prices are not so wide 
apart as they were formerly. The prices of our com- 
petitors have been forced up, while our own prices have 
come down to an extent greater than any saving in pro- 
duction costs has warranted. The quotations for con- 
tinental steel received this week show fairly large increases 
under nearly every head, and at present prices the im- 
portation of foreign steel is very nearly at a standstill. 
Within the past week or two very good inquiries have 
been heard of in the Staffordshire district for cheap steel 
and Belgian iron, but the intending purchasers have 
decided to wait for more favourable prices before making 
contracts. Midland steel mills are not too well off for 
work, in spite of reduced continental competition. Demand 
has not broadened perceptibly, except in the case of half 
products where mills are competing successfully in a 
number of cases with the foreigner. Structural demand, 
considering the season, is poor. Angles and joists stand 
at the old figure of £7 17s. 6d.; tees, £8 17s. 6d.; ship, 
bridge and tank plates, 2in. and over, £8 12s. 6d.; boiler 
plates, £11. From these figures the rebate has to be 
deducted in the case of buyers who pledge themselves to 
use only British steel. Local mills are securing some of the 
business in semis. On ‘Change in Birmingham to-day 
Thursday—2in. billets from the Continent were quoted 
up to £5 15s. This enabled local producers to get £6 and 
in some cases rather more. Some South Wales firms offered 
supplies at the foreigners’ figure. Steel bars stiffened in 
response to the advancing quotations of Antwerp shippers. 
They were to-day quoted £7 7s. 6d. minimum, which is 
an advance of 2s. 6d. per ton on recent quotations. District 
strip mills continue to get a larger proportion of the trade 
than formerly. Their price remains at £7 10s. Steel scrap 
easily maintains its selling price of £3 6s. to £3 7s. 6d. 
South Wales. There is a good demand from the big steel 
works. 


Selling Agency for Steel. 


The informal discussion by steel masters last 
week of the “ cartel ’’ system of sales has caused Midland 
industrialists this week to consider the possibilities of the 
establishment of such a selling agency and its probable 
effects. Although it is understood the matter was carried 
no further than the stage of informal discussion, it is con- 
sidered extremely likely it will be reconsidered, and possibly 
eventually adopted. The steel industry is suffering very 
much at the moment from the smallness of orders, and the 
necessity for frequent roll changes at the mills, and a scheme 
under which the different sizes would be distributed 
amongst mills especially qualified to deal with them 
would to some extent alleviate the difficulties, enabling 
mills to produce much larger tonnages of a single size 
and minimise roll changing. 


Staffordshire Bar Iron. 


There is some hesitation about business in the 
Staffordshire finished iron trade, and the recent improve- 
ment in demand is hardly upheld. While some of the 
mills are fairly busy, others are only .with difficulty secur- 
ing sufficient orders to keep plant in operation. Con- 
sumers of best grade bars are themselves none too well 
engaged, and they do not care to purchase for future 
requirements. Values remain unchanged at £12 per ton 
for marked brands. Crown quality bars sell but slowly, 
and competition is keen. Quotations vary from the 
£9 2s. 6d. of outside makers to the £10 of Staffordshire 
producers. Nut and bolt and fencing iron is placed at 
£8 17s. 6d., but little business is passing. The bolt and 
nut works in the Black Country are not so well employed 
as they were, and have little business to place with either 
home or foreign mills. There is a slight falling off, too, in 
the sales of iron tube strip, but the quotation of £11 per 
ton is persisted in. 








Pig Iron. 


Serious depression exists in the Midland pig iron 
department. Smelters complain of difficulty in disposing 
of their stocks, and this in spite of the fact that for months 
past production has been kept down as much as is possible 
with the furnaces in operation. The foundries and forges 
have failed to develop any new momentum, and the wonder 
is that more furnaces are not being put out. The small 
number at present operating are more than sufficient to 
satisfy present needs. Having regard to the risks which 
they run in increasing stocks, producers are sticking to 
their prices with notable determination. Only a really 
substantial order tempts them to make any concession, 
and the ground which they will give is strictly limited. 
Prices are shaded, however, particularly by Northampton- 
shire makers. There are consumers who claim to have 
bought Northamptonshire No. 3 foundry at £2 17s. 6d., 
but inquiries made amongst sellers fail to confirm these 
statements. Business has been accepted in special cases 
at £2 18s. Derbyshire foundry is still quoted £3 3s. 6d., 
but substantial tonnages could be bought at slightly less. 
There is talk of restriction of output, if nothing better 
can be obtained than these figures, which makers agree in 
describing as unremunerative. The export market has 
been reopened for Northamptonshire pig. Only a small 
tonnage has been sold for shipment thus far, but the 
development is very timely, and hopes are entertained 
that it may attain such proportions as effectually to relieve 
the congestion. Forge irons remain almost unsaleable, 
and quotations are unchanged 


Galvanised Sheets. 


The improvement in demand for galvanised 
corrugated sheets noted last week is maintained, but not 
greatly added to. The home market is quiet, what call 
there is being chiefly on overseas account. Makers main- 
tain the selling figure of 24 gauge corrugated sheets at 
£13. They appear to be agreed not to accept anything 
below this figure. 


Continental Material. 


Though there is little revival of trading in the 
heavy industries of the Midlands, continental iron and 
steel are being bought more largely than for two months 
past, and considerable new orders, it is stated, will be 
given out when users consider prices right. It is worthy of 
note that, taking the kingdom as a whole, last month's 
imports of sheet bars and tin-plate bars were considerably 
larger than those of March. Steel girders, beams, joists, &c., 
also increased. The downward tendency of hoops and 
strip was reversed. On the other hand, imports of pig iron 
were only half the March total, those of steel blooms, 
billets and slabs turned downward again, and there was a 
substantial decrease in wire rods after the preceding 
activity. 


Cast Iron Research. 


The British Cast [ron Research 
which has its headquarters in Birmingham, has made a 
new departure, which it is hoped will enhance the value 
of its work. Some little time ago the Association equipped 
laboratories in St. Paul’s-square, Birmingham, but it also 
carries out a great deal of useful experimental work with 
the aid of plant placed at its disposal by members. This 
work includes crucible melting, cupola melting, casting, 
annealing, and in special cases testing. It has been 
realised, however, that independent facilities for melting 
are required as a supplementary provision. It is impos- 
sible, the Council of the Association points out in its 
recently issued quarterly report, to experiment with 
melting plant by making modifications to the design if such 
plant is used for commercial production. Thus, experi- 
ments limited to works equipment may interfere with the 
freedom of action which is essential to the experimenter. 
The Council has accepted an offer by Major How]. of Lee, 
Howl and Co., Ltd., Tipton, to give the Association, free 
of charge, accommodation for a crucible and cupola 
melting furnace, and, further, to provide labour and 
material at cost. Some generous offers of equipment 
have been received, and an appeal is made to friends of 
the movement to complete the installation. 


Association, 


Internal Protection of Tubes. 


Birmingham experts and water engineers are 
intérested in the new process of internal protection of 
steel water service tubes just patented by Stewarts and 
Lloyds, Ltd. By the centrifugal application of a special 
bituminous lining, the interiors of steel tubes can be coated 
to any thickness desired. It is said that the lining is in 
most cases thicker than the steel, and that while it only 
represents from 10 to 20 per cent. of the total cost of the 
tube, thinner steel can be used than when the pipes are 
unlined. 


Edge Tools. 


The edge tool industry in the Midlands, which 
has been rather quiet of late, has experienced an improve- 
ment in demand during the last few weeks, and the works 
have consequently been better engaged. The principal 
demand is for overseas markets, and the best buyers at the 
moment are reported to be South America and South 
Africa. The position in the markets of the East is not 
all that could be desired. Indeed, demand from that 
quarter is rather backward. Competition remains very 
keen, particularly from Germany, which seems to be 
making another big effort to secure the business of overseas 
markets. So far Midland makers have been able to hold 
their own fairly well, and hope to be able to do so in the 
future. 


Unemployment. 


In almost all the towns in the Midland area there 
has been a further increase in unemployment during the 
last week, and the total has risen from 146,480 to 159,372. 
The occasional decreases are so small as to leave, each time 
they are recorded, a large balance on the wrong side, and 
so the total for the area gradually grows larger and more 
formidable. In the Birmingham district the unemploy- 











ment figure now stands at 25,896, while the figures for some 


of the other towns are :—Bilston, 2372 ; Coventry, 3350 ; 


Cradley Heath, 3672; Derby, 1652; Dudley, 2889; 
Leamington and Warwick, 506; Leicester, 4869; North- 
ampton, 2730; Nottingham, 6035; Oldbury, 1010; 


Peterborough, 545; Smethwick, 2864; Stoke-on-Trent 
area, 16,743; Stourbridge and Brierley Hill, 2692; 


Tipton, 1971 ; Walsall, 5680; Wednesbury, 2082; West 
Bromwich, 2618; Wolverhampton, 3966; Worcester, 
1095. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
More Russian Orders 


Orpers for textile machinery to the value of 
£1,200,000 for Russia have been, or are about to be, placed 
among Lancashire and Yorkshire firms of engineers, accord- 
ing to reports that have been widely circulated during 
the past few days. If these reports turn out to be sub- 
stantially correct, a welcome addition to the order books 
of several local firms of textile machinists will result 
Since the diplomatic rupture between this country and 
Russia in the middle of last year the Russian market for 
textile machinery of British manufacture has been seriously 
affected, although, of course, a certain amount of business 
has continued to be done. In 1925, shipments to Russia 
amounted to 186] tons of a total value of £323,635. In 
the following year a series of heavy contracts for machinery 
for the equipment of Russian textile factories was placed 
in this country, and exports to the market during the 
twelve months jumped to 15,225 tons, valued at £1,221,182. 
Trade in 1927, as has been said, was seriously influenced by 
the political developments, and during the closing months 
of the year Russia, from being one of the largest individual 
markets, occupied a relatively minor position. In spite 
of this, however, shipments last year in the aggregate 
were 10,021 tons, of a value of £1,000,404. There has 
been a steady improvement in the position within the 
last few months, exports to Russia during the January 
April period attaining the value of £391,449. If this rate 
is no more than maintained throughout the remainder 
of the year the result will not be much below the high 
level of 1926. 


Artificial Silk Plant. 


Much improved financial results have attended 
the year’s working to the end of March of John Hether- 
ington and Sons, Ltd., textile machinery manufacturers, 
of Manchester, the profit for the twelve months being 
£63,621, which compares with £35,691 in the twenty-one 
months which was the period covered by the previous 
report. The directors attribute the improvement partly 
to the reorganisation and concentration of the plant in 
one works—a process which was started during the en- 
forced stoppage resulting from the coal dispute—partly 
to improved sales of cotton, wool, worsted, and waste 
machinery, and partly to the manufacture of artificia! 
silk machinery, delivery of which, however, only com 
menced in the second half of the year covered by the 
latest report. It may be recalled that at the last annual 
meeting the chairman announced that the company had 
received a definite order for artificial silk machinery 
to the value of £350,000 from the Branston Artificial Silk 
Company, and that a further very substantial order was 
expected to follow from the same source. Within the 
last day or two it has been reported that the company has 
booked an order from Kirklees, Ltd., for artificial silk 
plant to the value of over £100,000. 


Liverpool’s Big Move. 


After negotiations with the Electricity Cominis 
sioners the Electricity Committee of the Liverpool Cor 
poration has decided to erect a large generating station 
under the central electricity scheme on a site on the river 
front. It is estimated that the first stage of the scheme 
will involve a capital expenditure of about £1,600,000, 
the capital charges being guaranteed by the Central Ele« 
tricity Board. The station will be one of the main stations 
under the scheme for supplying an area comprising the 
whole of Lancashire and the greater part of Cheshire and 
the West Riding of Yorkshire. The proposed site for 
the new station is the Clarence Dock, which will have to 
be purchased from the Mersey Docks and Harbour Board 


An Air Port for Manchester. 


The proposal to create an air port at Manchester 
has been carried a stage further by negotiations which 
have been entered into between representatives of Man 
chester Corporation and Lord Egerton, the owner of the 
site at Alexandra Park, Manchester, which was formerly 
used as an aerodrome. 


Non-ferrous Metals. 


Marked firmness in copper, a continued steady 
tone in lead, and a loss on balance in both tin and spelter, 
represent briefly the position of the various sections of the 
non-ferrous metals market. The improved statistical 
position of copper has latterly had an unmistakable in- 
fluence at the consuming end, both here and in the United 
States and on the Continent. An increased demand has 
had a bullish effect on prices, standard brands showing a 
further increase on balance of nearly £1 a ton, advances 
also being registered in refined descriptions. Renewed 
weakness in tin—prices at the time of writing being about 
£5 a ton below those current a week ago—hardly squares 
with the reports in some quarters of a healthier outlook 
in this section, and business during the past week has 
been rather quieter than of late. There has been less buy- 
ing interest shown in the lead section, and supplies have 
been on offer a little more freely ; values, however, have 
been about maintained at the level that has been ruling 
during the past weeks. In spelter, also, the demand has 
been on a smaller scale, but in this case prices have reacted, 
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current quotations being about back to where they were 
at the beginning of the month before the last recovery 
took place. 


Iron. 


With the approach of the holiday stoppage con- 
ditions in the pig iron market here this week have been 
even duller than before, and beyond a relatively limited 
number of orders of small quantities consumers seem to be 
showing very little interest in the renewal of contracts. 
Under the circumstances, it is rather a matter for surprise 
that sellers, as they have been able to do, have maintained 
the general level of prices. For delivery Manchester or 
equal, Staffordshire is quoted at from 70s. 6d. to 71s. per 
ton; Derbyshire at 7ls. to 7ls. 6d.; Middlesbrough at 
79s. ; Seottish at about 87s. 6d.; and hematite iron at 
83s. In no instance, so far as this market is concerned, 
are sellers optimistic with regard to an early improvement 
in conditions. The manufactured iron section is neither 
better nor worse than before, a quiet business being done, 
and values keeping steady at £10 per ton for Lancashire 
Crown bars and £9 10s. for second quality material. 


Steel. 


After the comparatively exciting spell in the 
early days of last week, when a certain amount of forward 
business was transacted, largely by ‘* non-rebate *’ buyers, 
in anticipation of a possible upward revision of Association 
prices, the steel situation here is rather uninteresting again. 
Contract buying, as before, is now almost unheard of, and 
practically the whole of the trade done this week has been 
for early rollings, with constructional engineers and loco- 
motive builders placing a moderate amount of this class 
of business. Prices are steady at from £9 15s. to £10 per 
ton for boiler-plates ; £7 17s. 6d. for joists and sections ; 
£8 12s. 6d. for general plates ; £8 17s. 6d. for large diameter 
steel bars ; and from £7 10s. to £7 15s. for small re-rolled 
Sellers of imported steel, both finished and semi- 
finished material, report continued quiet conditions, but 
the rise in prices has not yet apparently reached its limit, 
for further advances have taken place this week, con- 
tinental billets, for delivery to Lancashire works, being 
quoted at £5 lls. 6d.; sheet bars at £5 14s. ; Siemens’ 
plates at £8 2s. 6d. ; joists at £6 to £6 2s. 6d. ; angles at 
t6 15s. ; and bar iron at about £6 12s. 6d. per ton. 


bars. 


BARROW-IN-FURNESS. 
Hematite. 


Phere is no change in the hematite pig iron trade, 
but trade continues to be steady, even if it is on the thin 
side. It is only at works where the steel departments 
are idle that there is anything like an accumulation of 
stocks. Business is generally on home account, for the 
tonnage going abroad is not heavy, but of late shipments 
have been pretty regular. Business with America and 
other distant buyers is dull at present. Iron ore is in 
fairly good demand locally, but there is not a large tonnage 
going out of the district. There have been several arrivals 
of foreign ore, including two cargoes from Kirkenes in 
Norway. This Norwegian ore is in regular demand now 
on the West Coast. The Barrow steel works are still idle, 
and are likely to be until after the holidays, when they 
may start again. In the meantime the mills are under- 
going a thorough overhaul. 


Shipbuilding. 


Vickers-Armstrong launched from their yard last 
Saturday the submarine “ Osiris,’’ which is the first of 
three to be built under the 1926 Naval Programme. The 
‘ Oswald ” will be launched in June and the *‘ Otus ”’ in 
August. The “ Osiris ’’ makes the one hundred and forty- 
seventh submarine launched at Barrow. The first two 
were from Nordenfelt’s design and were built in 1886-7. 
No less than fifty-three submarines were delivered during 
the war by Vickers. Since the war only twelve submarines 
have been built at private yards other than Vickers. The 
* Medway,” an Admiralty tender about 600ft. long, will 
be launched in July. This vessel will be driven by twin 
sets of M.A.N. oil engines, of which Vickers have secured 
the rights in this country. Under the 1927 Naval Pro- 
gramme Vickers have contracts to build four submarines 
of the “* P These vessels will be launched next 
vear probably 


class. 








SHEFFIELD. 


From our own Correspondent.) 
Steel Trade Conditions. 


CONDITIONS in most of the local branches of the 
iron and steel industries, whether heavy or light, show no 
improvement, but, on the contrary, in all but exceptional 
cases, display a tendency to deteriorate. This is especially 
true of the heavy steel side. The big open-hearth plants 

re working very irregularly—some of them alternate 
weeks and others only half-time. The number of furnaces 
standing idle forms a considerable proportion of the whole, 
and those in operation have not varied much since the 
beginning of the year. Managers report increasing diffi- 
ulty in finding sufficient work to keep their plant em- 
ployed, and there is a lack of important inquiries. The 
higher trend of prices on the Continent inspires con- 
fidence for the future, and signs of this confidence are not 
wanting. One of them is to be found in the decision of 
tichard Thomas and Co., Ltd., to restart their great 
Redbourn Hill iron and steel works, at Scunthorpe, which 
have been closed for four years The managing director 
states that they intend to start up a part of the coke ovens 
and blast-furnace plant as soon as possible, and then go 
on with the rest of it. It will be three months before the 
first of the ovens or furnaces is in operation. 


Statistics of Production. 


March was a better month for iron and steel 
production than February, but was not as good as March 
of last year. The figures, which have just been published, 
show that the output of steel ingots and castings in the 


Sheffield area in March last totalled 112,900 tons, which 


as,compared with March, 1927. Of the total, acid steel | 
accounted for 50,500 tons, and basic for 52,800. Lincoln- | 
shire’s production in March was 45,800 tons, as against 
42,200 tons in February and 55,900 in March last year. | 
Of pig iron, Lincolnshire produced in March 57,300 tons, 
as compared with 53,800 tons in the month immediately 
preceding, and 64,100 tons a year ago. 


The Lighter Trades. 


A good deal of inequality characterises the tool 
trades, and there is much short-time working in most of 
the factories. A very unsatisfactory feature is the con- 
tinued slackness of the demand for plantation tools. The | 
slump which set in two years ago is as severe as ever, the 
demand for matchets and knives in countries employing 
native labour being on a very small scale. As the trouble 
is not confined to this country, but is complained of by 
German makers as well, it is evident that foreign com- 
petition is not its cause, but that there must have been a 
drastic curtailment of requirements. Dullness is still | 
reported in all branches of the cutlery and plate trades, but 
conditions show some improvement on those of April, 
which are described as having been the worst for many | 
years. There is a large output of stainless cutlery, but 
its scale is not quite up to former averages, and the firms 
that are really busy are easily counted. The April exports 
of cutlery showed a fall of £11,000 as compared with 
March, though they were £5000 up on April of last year. 
There is an increasing export of scissors, while safety 
razors and blades maintain their previous high levels, 
and the overseas trade in ordinary razors shows a con- 
siderable improvement. This year’s cutlery trade with 
Australia has, so far, been below the averages of former 
years, but the quantities taken by New Zealand and 
Canada have kept up well. The total value of exports 
for the first four months of this year was £50,000 below 
last year’s figure. Imports of cutlery, which were £64,500 
in March, fell to £37,000 in April, but on the four months 
they show an increase of £36,000. 





Ferro-silicon from Norway. 


It was announced last week that successful | 
steps had been taken by a combination of British users of 
ferro-silicon to counter the practical monopoly of the | 
production of this material hitherto held by the Inter- | 
national Syndicate, which controls 90 per cent. of the | 
European works. A number of Sheffield steel firms played | 
a prominent part in the negotiations. Ferro-silicon is | 
essential to the manufacture of iron and steel, and from | 
12,000 to 15,000 tons are consumed annually in this | 
country, of which Sheffield works take about 25 per cent. 

The arrangement which has now been made is with the 

Bjolvefossen works, in Norway, for the delivery of the | 
whole of its output of ferro-silicon, amounting to nearly 

20,000 tons per annum | 


The Peakland Cement Works. 


Fuller details are now available with regard to | 
the new cement works which, as I briefly mentioned last 
week, are being established at Bradwell, in the Peak 
district, by G. and T. Earle, Ltd., of Hull. The works are 
to be on a very large scale. The extent of the site is 400 
acres, and it is claimed that the works will serve a larger 
population, within a radius of 50 miles, than any other 
cement works in the country. The limestone and clay are 
close together. It is known that there is sufficient lime- 
stone to last the firm 200 years, and enough clay to warrant 
working for 100 years. It is expected that the works will 
be in full swing in March next. They will! start with an 
output of 150,000 tons a year, but, if necessary, that figure 
could be doubled. The equipment will include two rotary 
kilns, 290ft. long and 10ft. in diameter; four mills for 
grinding the raw material, &c.; and sixteen big storage 
tanks of reinforced concrete. The walls of all the buildings 
that will house the machinery, offices, and stores will be 
of concrete blocks. Electricity will be used throughout the 
works, including the quarry and clay pits, and, in order 
to avoid the smoke nuisance as much as possible, the 
supply will be taken from an outside company. A tem- 
porary power-house has been erected, and the founda- 
tions for the buildings and machinery are practically 
complete. The railway, which will be used to convey the 
cement to the London, Midland and Scottish line, just 
above Hope, will be a mile and a-quarter long. Its con- 
struction will involve the building of two viaducts. One 
of these, which will cross the Castleton-road, will have one 
span of 54ft. and two of 21ft.; the other, over the river 
Noe and the Edale-road, wil! be 320ft. in length. One and 
a-half miles of sidings for wagons are also being made. 
The total cost of the enterprise will be about £400,000. 





Railway Developments. 


The London, Midland and Scottish Railway is 
carrying out extensive developments at Staveley, at a cost 
of about £200,000. The work has been in hand a couple 
of years, and a large section of it is now completed, while 
the remainder is to be finished within the next few months. 
The principal extension carried out has been the con- 
struction of a new railway, making a double line from 
Seymour Junction to the branch line at Hall-lane, together 
with a new line from Hall-lane to the main line at Foxlow, 
a total distance of 24 miles. By means of this new line. 
traftic from the Bolsover, Clowne, and Mansfield side can 
be taken direct to Sheffield and the North without going 
round Barrow Hil!. It will also obviate congestion and 
delay to industrial traffic which has been caused by the 
single line from Seymour Junction. At Staveley Town 
Station a new platform, station buildings, and signal-box 
have been provided. The sidings at Seymour have been 
considerably enlarged. Enlargements of the Barrow 
Hill sidings are also in progress, with the object of dealing 
effectively with expected increases of output from Mark- 
ham, Glapwell and other collieries. The works have neces- 
sitated the diversion of the river Rother and of a footpath. 


More Railway Matters. 


Among recent contracts given out by the Buenos 








Aires and Pacific Railway Company is one placed with 





was 12,000 tons up on February, but 23,000 tons down | locomotives. 


| that of new flooring. 
electric welding machines are to be purchased. 


| worse. 


| tonnage at the staiths. 


Kitson and Co., Ltd., of Leeds, for six boilers for main line 
The Leeds firm has also booked an order 
from the London and North-Eastern Railway Company 
for thirty locomotive boilers. The L.N.E.R. is carrying 


| out interesting work on certain bridges on its Hull and 


Stairfoot Railway. Instead of renewing the flooring of 
these bridges, it is intended to strengthen the floors by 
a process of electric welding which has been used exten 


| sively in Australia and America, but is new to this country. 


The life of the welded flooring is expected to be equal to 
In order to carry out the work, three 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Coal Trade Anxiety. 


Very real concern prevails in Northumberland 
as to the possible damaging effect to the district of the 
Yorkshire export scheme, which is now making itself felt 


| It promises to be a much more formidable competitor 


than even Poland or Germany, as it is offering cheap coal 
to the foreigner on terms which are possibly beyond the 
capacity of any trade rival. Yorkshire home consumers 
have to pay for it. Foreign buyers have to some extent 
ceased to inquire for Northumberland coals in the hope 
that they may get better terms from Yorkshire. It is 
undoubtedly a very serious matter for the Tyneside 
county. The bounty export scheme of Yorkshire makes 
a difference of about 4s. per ton, and the minimum prices 
in Northumberland will be increasingly difficult to main 
tain. Northumberland’s outlook is certainly once more 
rather critical. It has regained markets in Northern 
Europe since the beginning of the year, and may now lose 
them again through price-cutting, not by the foreigner, 
but by a neighbour— Yorkshire. 


Cleveland Iron Trade. 


Firm conditions are well maintained, and influ 
ences likely further to strengthen the market are becoming 
discernible. Stocks of Cleveland pig iron were never so 
low—any expansion of demand would immediately dis 
close the shortage—and output is being kept strictly level 
with current demands. No iron is going into stock. The 
position as regards ore supplies is engaging some atten 
tion. It had been anticipated that negotiations would be 
resumed between the disputants in the Swedish ore 
industry deadlock, but reports show that the position is 
Narvik, the centre of the affected area, has now 
been followed by Lulea, the other Swedish ore-exporting 
port on the Baltic seaboard, where the transport workers 
are stated to have struck work in sympathy with the ore 
miners. This development must gravely aggravate a 
shortage of the raw material, and is likely to affect con 


| tinental manufacturers to a greater degree than the British 
| industry 


at any rate, for the time being. So far as the 
position affects Cleveland, there is no immediate shortage 
of ore to report, supplies coming forward being fairly 
regular and stocks adequate. Cleveland pig iron prices 
are unchanged, No. | foundry iron being 68s. 6d.; No. 3 
G.M.B., 66s.; No. 4 foundry, 65s.; and No. 4 forge, 64s. 6d. 


Hematite Pig Iron. 


Advance in the unprofitable quotations for East 
Coast hematite pig iron cannot be reported, but the 
tendency is upward, though stocks are rather considerable 
and the small output is excessive. Recent sales include 
parcels of iron of special quality to consumers in the Shef- 
field district. Market quotations are not definitely fixed, 
and contracts are arranged on terms that vary con 
siderably, but nominally the basis of values is 70s. for 
mixed numbers. 


Iron-making Materials. 


Sellers of imported ore adhere to quotations that 
have ruled for some time, and think values may advance 
Best Rubio is 22s. 6d. c.i.f. Tees. Consumers’ stocks of 
Swedish ore are still fairly large, but are dwindling rapidly. 
and continuation of the strike of ore miners in Sweden is 
causing some anxiety. Coke is a little firmer, due to expan 
sion of export sales, but local consumers of Durham blast 
furnace descriptions continue unwilling to enter into exten 
sive contracts, and good average qualities remain at 
17s. 6d. to 17s. 9d. delivered at the works. 


Manufactured Iron and Steel. 


The outlook for the manufactured iron and steel 
trade is a shade brighter, but new business develops slowly. 
Output, however, remains substantial, and the decision 
of the associated manufacturers to leave standard rates 
unaltered should strengthen confidence. Recent increases 
in prices for continental steel, and the lock-out of German 
metal workers are factors likely to exercise a favourable 
influence on the trade in this district. 


The Coal Market. 


The Northern coal market has fallen on a quiet 
interlude once more. At the moment there is a lessened 
inquiry, and the forward outlook is not so good as it has 
been. Meanwhile, there is a fair amount of prompt trade 
to be going on with, although here and there idle days at 
the pits are recorded. Most of the collieries are well booked 
for a fortnight ahead, and there is an adequate supply of 
Steamers largely delayed by one 
cause or another created a temporary shortage of wagons 
at a few of the pits through coal standing for want of 
boats, but this was a transient experience, and may not 
happen again in the summer months. In Durham County 
there are pits with full trade for a month ahead, while 
others are looking for business. Some, again, have risked 
the future and sold well, and rely on prompt trade to take 
up the balance of their output. This type probably works 
most regularly of all. The production of Durham second- 
class gas coal collieries is being so well cleaned that large 
undertakings are taking more of it in preference to paying 
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« higher figure for bests and specials, which range from 
15s. to 16s. Secondary gas coal commands from 13s. 6d. 
to 13s. 9d. The coking coal trade is quiet. Both domestic 
ind export demand is slow and prices are easy at 13s. 6d. 
Unsecreened bunkers are in moderate demand, best being 
fairly steady at 14s., good ordinary easy at 13s. 6d., and 
pecial grades quiet at 14s. 6d. to 15s. Inquiries for North- 
imberland steam coals are not so good as they have been, 
ind they are meeting with considerable competition. 
Collieries and merchants are pressing supplies with very 
moderate success. Best qualities are unchanged at 13s. 6d. 
und seconds at 12s. The prompt coke trade shows no 
hange. Stocks are abundant, but business matures 
lowly. Makers, however, hold firmly to recent prices, 
ing encouraged to stock, owing to the very brisk forward 
iquiry. Business for later positions, however, hangs fire, 
is the consumers are holding against enhanced prices. 
Gas coke is quoted unchanged at 19s. 6d. to 19s. 9d.; 








patent oven cokes, 17s. 6d. to 18s.; beehive and other 
special grades, 23s. to 27s 
SCOTLAND. 
(From our own Correspondent.) 


Dull Markets. 


Tue steel, iron and coal markets are still without 
igus of improvement, and conditions generally are dull 
ind unsatisfactory. As a rule, consumers are only taking 
leliveries required for immediate use, and these are far 
from being sufficient to keep the various producers em 
ployed at anything approaching norma! capacity. Foreign 
ompetition may not be quite so severe in certain lines, and 
while this is partly attributable to rising values abroad, 
the lack of actual demand is probably likewise responsible. 
One large shipbuilding yard on the lower reaches of the 
Clyde has closed down after carrying on for a considerable 
period with a minimum staff, in the hope of improving 
conditions, and in all probability others may require to 
follow suit if the rate of production and the rate of bookings 
The effect 
on local steel and iron trades will be pronounced as the 
relations are naturally most intimate. One bright spot 
recently has been the improvement reported in locomotive 
contracts, and a further contract was announced during 
the past week 


of new orders do not soon become more equal. 


Steel. 


As has already been stated, consumers show no 
inclination to anticipate requirements, and the market 
is dull all round, and few, if any, makers can see more 
than one week ahead. Some producers who are indepen- 
dent of foreign raw materials, view with some measure 
of satisfaction the appreciation of continental values 
and anticipate some benefit therefrom, but meanwhile 
the number of specifications in the home market hardly 
warrant hepes of an early revival in the industry. Speci- 
fications for plates and sections are scarce, and plants are 
not in any way taxed to supply all demands 
unchanged. 


Prices are 


Sheets. 


Sheetmakers report continued quietness in the | 


demand for black sheets, especially those of the heavy 
variety. Galvanised sheets are not very busy, and prices 
are not so firm as recently 


Iron. 


Business in the iron market moves very slowly. 
Bar iron producers are greatly in need of fresh orders, and 
rollers of steel from continental billets are similarly placed. 
Scrap materials are scarcer and firmer in price. Home 
and export demands for pig iron do not by any means 





j}on the 


collieries 
anxiety, as although they have coals sold, merchants are 
not putting tonnage at their disposal as they would like, 
the reason being that tonnage available for employment is 


tonnage position continues to cause many 


by no means plentiful. Apart from the orders that are 
at present held by merchants, it must be admitted that 
new business is extremely quiet. The foreign inquiry 
appears to have faded away for almost all directions, 
so far as current requirements are concerned. The outlook, 


| therefore, for collieries is not very promising, though 


perhaps the position after the holidays may be better, 
if tonnage comes along more freely. Little reliance, 
however, can be placed on this, as outward chartering 
of late has been well below the average. No doubt 
many exporting firms have been delaying chartering in 
the hope of being able to secure their tonnage require- 
ments on more advantageous terms, but so far this has 
not turned out to be the case. Homeward business is 
so scarce that shipowners are inclined to hold out for 
higher outward rather than come down in their 
As regards coal contract operations, these are also 
slow side. It was reported recently that the 
Kgyptian State Railways were coming on the market for 
140,000 tons of locomotive coals for delivery from July 


rates 


ideas. 


| to September inclusive, but a later report states that the 


adjudication is not to take place until August, so that the 


| delivery will probably be over the three months August, 


| September and October. 


| 








strain the resources of the producers, export demands | 
| 


especially being restricted. Prices are maintained, however 


Exports and Imports. 


During the past week 7500 tons of iron ore, 1500 
tons of chrome ore, and 2500 tons of iron and steel products 
were discharged at Glasgow Harbour. Shipments of iron 
and steel products amounted to 6300 tons, and were dis- 
patched chiefly to South Africa, India, Vancouver, South 
America, Canada, Spain, and the Mediterranean. Pig 
iron shipments amounted to 1003 tons. 


Coal. 


The coal market has made little, if any, pro- 
Despite drastic reduction in outputs, the supply is 
still more than equal to the demand, and the collieries have 
not yet been able to gain sufficient control over prices 
to make headway in their scheme to relieve the industry 
from the existing depression. Exporters move very 
cautiously in view of the possibility of the market going 
against them, and shipping orders therefore are confined 
to immediate requirements, which are exceedingly small, 
owing to severe competition from Poland and Germany. 
Some fuels, however, are not over-plentiful, and these are 
well booked ahead at firm prices, especially Lanarkshire 
splints. Ells are well placed, and best Fifeshire steams 
have a good market. Washed treble and double nuts are 
improving, but smaller sizes of washed materials are some- 
what irregular. 


ress. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Coal Trade Conditions. 


THe returns of coal shipments last week are 
very disappointing, as the quantity is reported as having 
been just over 422,000 tons, which compares with 506,277 
tons for the preceding week. It is questionable whether 
the figures for this week will show much improvement 
upon those for last week, notwithstanding that it is 
customary to see rather more than ordinary loading pres- 
sure immediately before holidays. The fact is that the 


| been very persistent. 


One other inquiry on the market 
is for 12,000 to 13,000 tons of beans and peas for account 
of the Azucarera Company of Spain. 


Minimum Prices. 

The Executive Committee of the South Wales 
Coal Marketing Association met on Friday last to consider 
recommendations from the various groups of salesmen 
respecting the minimum prices of coals, and it is under- 
stood that the Committee approved of increasing the 
minima of several classes of large coals. The position now 
is that Admiralty large coals have fixed minimum prices 
ranging from 18s. 6d. to 19s. 3d., whilst the first three 
classes of Monmouthshires range from 17s. to 17s. 9d. 
In the case of small coals, these qualities figure at 10s. 6d 
to 12s. 6d. for the best. As a matter of fact, the majority 
of collieries have been getting 3d. to 6d. per ton more 
than the minimum prices, and are still quoting the higher 
fiyures 


The Coa! Trade and Rates. 


The Joint Sub-committee of Members of Parlia- 
ment and representatives of the coalowners and workmen 
met at Cardiff on Saturday last, when consideration was 
given to the representations to be made to the Chancellor 
of the Exchequer that the relief to be given to the railway 
companies in local rates shall be expedited in order that 
the proposed reduction in railway rates can be made 
immediately, and so render to the South Wales coal trade 
that assistance which is so urgently required. 


to the Chancellor, and it will now be submitted to the 
general conference, which will take place at an early date. 


Tin-plate Stoppage. 


The strike of 400 tin-house men at the Gorseinon, 
Grovesend and Mardy tin-plate works, which has lasted 
three weeks, terminated at the end of last week. The men 
decided on Saturday to resume work at once uncon- 
ditionally, except, of course, that the Standing Joint 
Committee adheres to its promise that as soon as possible 
there shall be an inquiry into the men’s grievances. The 
stoppage, which has meant a loss in wages to the men 
affected by it of £15,000 to £18,000, was quite irregular, 
and in distinct breach of the constitution which governs 
the industry as well as against the advice of their own 
leaders. 


Anthracite Amalgamation. 


Developments in the direction of the amalgama- 
tion of anthracite undertakings in this district have 
moved quicker than was expected, though rumours have 
The announcement was officially 


| made on Tuesday that a provisional agreement had been 





made between Sir Alfred Mond and Mr. F. A. Szarvasy, 
on behalf of the Amalgami&ted Anthracite Collieries, Ltd., 
and Lord Buckland and Sir D. R. Llewellyn, for the pur- 
chase by the Amalgamated Company of the colliery 
properties of the Vale of Neath and Gwaun-cae-Gurwen 
Colliery Companies. This agreement will be submitted 
to the shareholders of the Amalgamated Company at an 
early date for confirmation, and when this has taken place 
Lord Buckland and Sir D. R. Llewellyn will join the board 
of the Amalgamated Company. This company already 
controls about 40 per cent. of the production of anthracite 
in this district, and when the amalgamation is carried 
through, this control will extend to about 60 per cent. 
The belief is prevalent that this consolidation of interests 
will before long be followed by other developments, 
ending in other anthracite undertakings of importance 
merging into the Mond group. 


LATER. 

I regret to have to record that Lord Buckland, while 
riding near his home at Bwlch, Breconshire, on Wednesday, 
May 23rd, met with an accident whereby he was 
immediately killed. Lord Buckland, formerly Sir Henry 
Seymour Berry, was born in 1877, and was connected as 
chairman, deputy chairman, or director with a large 
number of businesses, including Guest, Keen and Nettle- 
folds, Ltd., John Lysaght Ltd., and the Cambrian Collieries. 


Current Business. 


The tone of the steam coal market is very quiet, 


and quite unlike what has been experienced in normal 


times when on the eve of a holiday period. The inquiry 
is slow and many collieries are short of ready tonnage. 
On Tuesday there were over thirty idle tipping appliances 
at the various docks, which shows that many colliery 
undertakings were in none too good a position to obtain a 
ready outlet for their coals. Prices have not materially 
altered, though in some directions the tendency was 
towards irregularity. Pitwood was round about 27s. 6d. 





The Sub- 
committee approved of a memorandum for submission | 





LAUNCHES AND TRIAL TRIPS. 


Kine ARTHUR, motor cargo vessel; built by Harland and 
Wolff, Ltd., to the order of King Line, Ltd. ; dimensions, length. 
400ft. ; breadth, 54ft. 6in. ; depth, 34ft. 8in. Engines, Harland 
B. and W. six-cylinder, four-cycle, single-acting Diesel ; successful 
trial trip completed May 16th. 


Livincston, single-screw steamer ; built by Sir W. G. Arm 
strong, Whitworth and Co., Ltd., to the order of Mathews Steam 
ship Company, Ltd. ; dimensions, length, 259ft. 6in. ; breadth, 
43ft. 6in.; to carry 2350 tons deadweight. Engines, triple 
expansion surface-condensing, pressure 200 lb. per square inch 
successful trials completed May 17th. 


NyYANzA, steel screw cargo steamer; built by David and 
William Henderson and Co., Ltd. to the order of Maclay and 
McIntyre ; dimensions, length, 403ft.; breadth, 52tt depth, 
29ft. 10in. ; to carry 4950 tons. Engines, triple-expansion, 26in., 
4lin. and 68in. by 5lin. stroke ; pressure, 180 Ib. ; corstructed 
by the builders ; launch, May 17th. 


YORKSHIREMAN, twin-screw tug and passenger steamer, built 
by Earle’s Shipbuilding and Engineering Company, Ltd., to 
the order of United Touring Company, Ltd. ; dimensions, length, 
126ft. ; breadth, 27ft.; depth, 9ft. 6in. Engines, two sete of 
triple-expansion, 10in., 15in., 26jin. diameter by I6in. stroke, 
pressure 190 lb. per square inch ; successful trial trip, May 17th. 


Caron1, twin-screw oil tank steamer ; built by Palmer's Ship 
building and Engineering Company, Ltd., to the order of Vene- 
zuela Gulf Oil Company ; successful trial trip, May 18th. 


WanDA, twin-screw passenger steamer; built by Palmer's 
Shipbuilding and Iron Company, Ltd., to the order of Polish 
State Steamship Company ; launch, May 18th. 


Kine Wi111aM, motor cargo vessel ; built by Harland and 
Wolff, Ltd. ; to the order of King Line, Ltd. ; dimensions, length, 
400ft. ; breadth, 54ft. 6in. ; depth, 34ft. 8in. ; to carry 5280 tons. 
Engines, one six-cylinder, four-cycle, single acting Diesel ; launch 
May 19th. 








CATALOGUES. 





Tue Crews Perersen Piston Rinc anp Encinerrine Com 


PANY, Ltd., Mill-lane, N.W. 6.—-The firm's latest stock list 


Crayton Wacons, Ltd., Abbey Works, Lincoln.—A book 
dealing in full detail with the *‘ Clayton " railway steam coach 


Tanecyes Ltd., Cornwall Works, Birmingham.-——Booklet 
No. 352 illustrating various Tangye plants installed in different 
parts of the world. 

Wiiu1am Grirrin anp Sons, Ltd., Triton Works, Cradley 
Heath, Stafis.—A booklet describing the manufacture and uses 
of © Triton "’ chains 

Dewtco-Remy anp Hyatt, Ltd., 111, Grosvenor-road, 8.W. | 

Catalogue HY/IN. 3, dealing with Hyatt roller bearings and 
their application to industrial machinery. 

Tue Inrecra Company, Ltd., 183, Broad-street, Birmingham 

Catalogue No. 93 of the Leeds and Northrup Company, U.S.A., 
on “ The Homo Method for the Tempering of Steel.” 


LicuTaLLoys, Ltd., St. Leonards-road, N.W. 10.—Booklet 
on “ Alpax”’ modified aluminium silicon alloy castings, illus 
trating many branches of industry in which they are used. 

Graton anp Kwieut, Ltd., 2, Pembroke-street, N. 1.—A 
booklet entitled “‘ Practical Information on the Care and 
Operation of Leather Belting for Modern Power Transmission.”’ 

Tue British Taomson-Hovston Company, Ltd., Rugby. 
Descriptive Lists No. 5030 on “ Electric Control Gear for Mines 
and Quarries’; No. 653 on “ Electric Printing Press Equip- 
ments.” 

Ransomes, Sims anpD Jerreries, Ltd., Orwell Works, 
Ipswich.—An album illustrating the complete range of the firm’s 
manufactures—mechanical, electrical, agricultural, and horti- 
cultural. 

Tue Rotary Arr Compressor Company, Ltd., 12, Victoria 
street, 8.W. 1.—A pamphlet introducing the R.A.C. automatic 
water alarm and a catalogue of rotary compressors and vacuum 
pumps for all industrial purposes. 








INSTITUTION OF ELECTRICAL ENGINEERS : SUMMER MEETING 

We are asked by the Secretary of the Institution of Electrical 
Engineers to request those members who propose to take part 
in the Summer Meeting of the Society in Scotland, from June 
25th to 29th next, but who have not already informed him of 
their intention, to do so at the earliest possible moment. 


Batt anp Rowtrer Bearines.—The Standing Committee 
appointed by the Board of Trade will hold an mquiry as to 
whether imported ball and roller bearings should bear an indica 
tion of origin, at 11.30 a.m. on Monday, June 4th. If necessary, 
a further meeting will be held on June 5th. The inquiry will 
be held at the Board of Trade offices, Great George-street, Lon 
don, 8.W. 1. Communications should be addressed to the 
Secretary, Mr. E. W. Reardon, at that address. 


Tue Institute or Meraus.-—The Institute of Metals 
announces that it has received and accepted an invitation from 
the President and Board of Directors of the American Institut« 
of Mining and Metallurgical Engivreers to attend a meeting wit! 
that body in the United States some time in 1932. It is expected 
that the trip will be of about five weeks’ duration, that it will 
take place in the autumn of that year, and that a visit to Canada 
will be included in the itinerary. Further particulars can be 
obtained on application to the secretary of the Institution, Mr 
G. Shaw Scott, 36, Victoria-street, Westminster, 8.W. 1. 


A Mopet Drawixe Orrice.—In the article which appeared 
ia your issue of the 11th inst., under the heading “A Mocel 
Drawing Office,”’ the statement was made that an “ Ilex " print 
was put through a drying machine after development. Fearing 
that this statement may give rise to some misapprehension, 
B. J. Hall and Co., Ltd., ask us to say that, in fact, no drying 
machine is used for the process, since the prints can be handled 
immediately after development and the lines will not offset 
The print shown to our represertative was put through a drying 
machine solely for the purpose of testing the possible shrinkacc. 


Tue Institution or Execrrica, Enoinerers.—-The Council 
of the Institution of Electrical Engineers has made the following 
award of premiums for papers read during the session 1927-.28, 
or accepted for publication :—The Institution Premium to Mr. 
F. H. Rosencrants; the Ayrton Premium to Mr. F. Lydall ; 
the Fahie Premium to Mr. B. 8. Cohen ; the John Hopkinson 
Premium to Mr. D. B. Hoseason ; the Kelvin Premium to Messrs. 
T. N. Riley and T. R. Scott ; the Paris Premium to Messrs. A. H, 
Law and J. P. Chittenden ; extra premiums have heen awarded 
to Messrs, E. C. McKinnon, H. B. Poynder, Dr. T. H. Turney, and 
Mr. P. D. Morgar ; Wireless Premiums have been awarded to 
Professor E. V. Appleton, F.R.S., Lieut-.Colonel A. G. Lee, M.C 
and Messrs. G. W. N. Cobbold and A. E. Underdown ; and the 
Willans Premium to Lieut.-Colonel H. E. O’Brien, D.8.0. 











THE. ENGINEER 





May 25, 1928 








Current Prices for Metals and Fuels. 


IRON ORE. 
N.W. Coast— 
(1) Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native 
Foreign (c.i.f. _ 
PIG IRON. 
Home. 
£ed 
(2) Scortanp— 
Hematite. . , 58 Pee 
No. 1 Foundry 315 O0t0o3 16 0 
No. 3 Foundry 310 Oto3 11 0 


N.E. Coast— 


Hematite Mixed Nos. 310 0. 
No. 1 310 6. 
Cleveland— 
No. 1 és 386. 
Silicious Iron . . , @- 6. 
No. 3G.M.B. .. 360 
No. 4 Foundry 3850. 
No. 4 Forge 346. 
Mottled S @.@ « 
White 3040. 
MIpLaNps— 
(8) Staffs.— 
All-mine (Cold Blast) — 
North Staffs. Forge ; = ‘ 
o » Woundry.. 3 3 6. 
(3), Northampton— 
Foundry No. 3 218 Oto219 0 
Forge .. .. 213 6 
(8) Derbyshire— 
No. 3 Foundry 336. 
Forge ve 219 0. 
(8) Lincolnshire— 
No. 3 Foundry 320. 
No. 4 Forge 3 0 0 
Basic oe 300 
“= -W. Coast— 
. Lanes. and Cum.— 
(4 2 0(a) 
Hematite Mixed Nos. 4 5 0(b) 
la 8 6(c) 
MANUFACTURED IRON. 
Home. 
£ sa. d. 
ScorLanp— 
Crown Bars 1 6 O. 
Best —_ 
N.E. Coast— 
Iron Rivete 11 6 O. 
Common Bars 0 6&6 O. 
Best Bars 1015 0. 
Lancs.— 
Crown Bars , 0 00. 
Second Quality _—e 910 0. 
Hoops 13 00. 
8. Yorxs.— 
Crown Bars 1010 0. 
Best Bars 11 00. 
Hoops 1200. 
MIDLANDs— 
Crown Bars 9 5 Otold O 0 
Marked Bars (Stafis. ) sees ‘ 
Nut and Bolt Bars 817 6to 9 0 0 
Gas Tube Strip 11 0 0. 
STEEL. (d) 
(6) Home. 
£sad 
(5) Scortanp— 
Boiler Plates .. .. 1010 0. 
Ship Plates, jin.andup.. 8 7 6. 
Sections .. ° ‘ o CH 6. 
Steel Sheets, sin. es 812 6. 


Sheets (Gal. Cor.24B.U.) 13 5 


(1) Delivered. 


coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
(ce) Delivered Birmingham. 








| 


| 
| 








STEEL (continued). 

N.E. Coast— Home. Export 
89/~ to S8/- [ks ec BOE 
19/- to 31/- Ship Plates .. .. .. 87 6. 

19/- to 31/- Angles . . as — 
Boiler Plates 1215 0. 
18/— to 21/- Joiste .. 717 6. 
22/6 Heavy Rails 810 0 
Fish-plates 2 00.. - 
Channels 10 6 0. £9 to £9 5 | 
Hard Billets 7m ¢. 
a Soft Billets 615 6. =. 
“xport. | WwW. Coast— 
£ es. d, Barrow— 
Heavy Rails . S 4.4% ~s - 
-_ Light Rails 810 Oto 815 0 -- 
= Billete .. 710 Otold O 0 — 
— MANCHESTER— 
Bars (Round) 817 6. - 
310 0 » (Small Round) .. 712 6. = 
310 6 Hoops (Baling) eo oo OB 6 @ 10 0 
» (Soft Steel) a ee. 815 0 
Plates ia a de av Ba © — 
3.8 6 » (Lanes. Boiler) .. 10 0 0. _ 
3.8 6) Suerrrenp— 
° S 0 Siemens Acid Billets ..10 0 0.. .. 
nll Hard Basic .. .. .. 7 2 6to 712 6 
3 4 6 Intermediate Basico .. 70 0.. .. 
7 ¢s SoftBasio .. . .. 6 5 Oto 6 7 6 
3 40 Hoops ov 910 Otol0 0 0 
Soft Wire Rods 710 0.. 
MIpLaxps— 
— Small Rolled Bars . 7 7 6to 8 O O 
ae Billets and Sheet Bars... 515 Oto 6 0 0 
= Sheets (20 W.G.) ... .. 1110 Otol2 0 0 
Galv. Sheets,f.o.b.L’pool 13 0 Otol3 2 6 - 
as < o. «<«- O28 S. 
— Joists ss ec cc «oc WR OG. — 
-- Tees i 817 6. - 
Bridge and Ten Plates. 812 6. - 
Boiler Plates .. .. .. 11 0 0. -- 
= NON-FERROUS METALS. 

SwansEa— 

= Tin-plates, I.C., 20 by 14 18/6 to 18/74 
Block Tin(cash) .. . 227 15 0 

oo (three mouths) 237 3 6 

Copper (cash). . “se 4 63 7 6 

” (three months). . * 63 11 3 

Spanish Lead (cash) 20 3 9 

- o (three months) 20 13 9 
Spelter (cash).. .. , ; 25 17 6 

» (three sneatind. . 2811 3 

MANOHESTER— 

Copper, Best Selected Ingots 67 10 0 
Export. » Electrolytic : 68 0 0 
» Strong Sheets .. ; 92 0 0 
sad » Tubes (Basis Price), Ib. 011 
915 0 Brass Tubes (Basis Price), Ib. 0 O11} 
» Condenser, Ib. - os 
Lead, English 22 0 0 
» Foreign 20 17 6 
_ Spelter 26 5 0 
- Aluminium (per ton) . £107 
“a FERRO ALLOYS. 
_ Tungsten Metal Powder 1/74 per Ib. 
Ferro Tungsten ° 1/3 per Ib. 
~~ Per Ton. Per Unit. 
= Ferro Chrome, 4p.c.to6p.c.carbon .. £22 2 6 7/6 
a * » G6pe.toSpec. , .. £22 0 0 = 7/- 
8 p.c. to 10 p.e. ,, . £2115 0 6/- 
Specially refined .. . 
—_ Max. 2 p.c. earbon . £33 0 0 = 12/- 
— » Il p.c. carbon - £4010 0 15/- 
» 0-70 p.c.carbon.. £44 0 0 = 17/- 
—_ » carbon free .. 1/2 per Ib. 

Metallic Chromium ° ‘ 2/5 per Ib. 

Ferro Manganese (per ton) . . £13 10 0 for home 

£13 10 0 for export 

» Silicon, 45 p.c. to 50 p.c. - £13 0 0 scale 5/- per 
(7) Export. unit 

£ a. d. - » 75 p.c. . £20 10 0 scale 6/- per 
unit 

1010 0 » Vanadium .. 14/3 per lb. 

712 6| ,, Molybdenum , 4/6 per lb. 

7 2 6 » Titanium (carbon free) 1/2 per lb. 

8 10 0| Nickel (per ton) £170 to £175 

13. 0 0} Ferro-Cobalt . 9/6 per Ib. 


(2) Net Makers’ works. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 


(3) f.0.t. Makers’ works, approximate. 


(4) Delivered Sheffield. 


(7) Export Pricese—f.o.b. Glasgow. 
(9) Per ton f.o.b. 





AYRSHIRE— 


Sserrretpo— 


| 
| 
| 
| 
| 


FUELS. 


SCOTLAND. 
(Prices not stable.) 


LANARKSHIRE— 


(f.0.b. Glasgow )—Steam 

’ Ell . 
= Splint 
” Trebles 
* Doubles 
” Singles 


(f.0.b. Ports)}—Steam 
% Jewel 
Trebles . 


FiIresHIRE— 
(f.0.b. Methil or Burnt- 


Screened ae 
Trebles 

Doubles .. 

Singles 


Loraians— 
(f.0.b. Leith }—Best Steam 


Secondary Steam .. 
.  errenrer 
Doubles .. 
Singles 
ENGLAND. 


(8) N.W. Coast— 


Steams .. 
Household 
Coke.. 


NORTHUMBERLAND— 


Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Durfam— 


Best Gas .. 
Second 
Household , 
Foundry Coke 


Best Hand-picked Branch 

Derbyshire Best Bright House 

Best House Coal .. .. . 

Screened House Coal 

- » Nuts 
Yorkshire Hards .. 

Derbyshire Hards . 

Rough Slacks. . 

Nutty Slacks .. 

Smalls i 

Blast -furnace Coke (Inland) 


6/- to 


Steam Coals : 


Best Smokeless Large . 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large .. 
Best Eastern Valley Large .. 
Ordinary Eastern Valley md 
Best Steam Smalls... .. 
Ordinary Smalls 
Washed Nuts ee 
No. 3 Rhondda Large .. 

” o Smalls 
No. 2 °° Large . 

” ” Through 

o Smalls 

Foundry Coke (export). . 
Furnace Coke (export) . . 
Patent Fuel ° 7 
Pitwood (ex ship) .. 


SwanszEa— 
Anthracite Coals : 


Best Big Vein — 
Red Vein. in 
Machine- ante Cobbles 
Nute.. 

Beans 

er 
Breaker Duff . 
Rubbly Culm 


Steam Coals : 


Inland. 
. 27/6 to 29/6 
20/6 to 21/6 
. 19/-to 20/6 
16/— to 17/6 
15/— to 16/- 
15/— to 16/- 
15/— to 16/- 
8/6to 9/6 


3/- to 4/6 
13/— at ovens 
Furnace and Foundry Coke (Export), f.o.b. 


(9) SOUTH WALES. 




















































































Export. 
13/9 
14/6 

16/3 to 17/- 
13/3 
12/3 
11/3 


13/6 
15/6 
12/9 


L1/- to 13/- 
18/- 
12/3 to 12/9 
12/3 to 12/6 
11/3 


11/6 to 12/- 
11/3 
12/3 
13/- 
11/3 


24/- to 25,- 
37/6 to 50/ 
22/6 to 23/6 


13/6 
11/9 to 12/- 
9/-to 9/6 
11/9 to 12/- 
21/- to 27/- 


16/- 
13/3 to 13/9 
21/- te 27/- 
17/6 to 18/- 


16/6 to 17/6 


19/3 to 20, 

18/6 to 19/- 
18/- to 18/9 
17/3 to 18/- 
17/3 to 17/9 
16/9 to 17/3 
16/6 to 17/3 
16/3 to 16/6 
12/6 to 13/- 
1l/— to 12/6 
17/- to 21/- 
19/6 to 20/- 
14/- to 14/9 
16/— to 16/6 
14/6 to 15/6 
12/6 to 13/6 
30/— to 37/6 
27/6 to 30/- 
21/6 to 22/6 
27/3 to 27/6 


32/- to 35/- 
24/6 to 27/6 
20/6 to 27/- 
40/~ to 42/6 
37/6 to 42/6 
23/6 to 26/9 
17/9 to 19/- 
8/-to 8/6 
10/3 to 10/6 


17/6 to 18/6 
16/— to" 17/- 
10/- to 12/- 
15/- to 16/- 


(5) Glasgow, Lanarkshire and niin 


(a) Delivered Glasgow. 


(d) Rebate 12/6 joists and 10/~ all other materials if home consumers confine purchases solely to British products. 








(8) Except where otherwise indicated, 
(b) Delivered Sheffield. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Steel Improvement. 


DurRineG the past two or three weeks there have 
been indications of more activity in the iron and steel 
crades, and it seems now that an improvement has taken 

lace all round, with mills and forges more fully employed 
ind prices hardening. The fact that it is no longer possible 
o obtain early deliveries is evidence that producers have 
lenty of work in hand. There is no doubt that buyers 
have been holding aloof for a long time past in the hope 
hat they would secure lower prices, but they can no 
onger delay placing orders on a rising market, and they 
ire all the more anxious now to cover future requirements 
is there is some probability of the advance accentuating. 
Chis is observable alike amongst home and export buyers, 
und it is fairly general everywhere, in Belgium as well 
is in Germany. The operations of the Cartel in limiting 
the production of steel appear to have left the output 
insufficient to meet the sudden growing needs, arising 
from the necessity of replenishing stocks and from the 
more active public works’ constructions at home and 
ibroad. All the members of the Cartel have exceeded 
their quotas, the French steelmakers having done so for 
the first time. The Belgians are particularly anxious to 
nerease their quota, and it is probable therefore that at 
the next meeting of the Steel Union the production for the 
hird quarter of the year will be augmented. If the situa- 
tion should continue to develop in the direction of higher 
prices, it is feared that complications may arise from the 
ompetition of British steelmakers. The exportation 
of rolled steel to Great Britain is already becoming more 
difficult, and, if prices should further advance, continental 


rolled steel may be excluded altogether, and foreign markets 


may be left open to British competition. 


Trade Organisation. 


The organisation of most industries carried 
out with a view to the development of foreign trade. At 
first there was little thought of doing more than to place 
the mechanical engineering industry in a position to supply 
the home market, but it is found that, if manufacturers 
are to preserve the home trade, they must produce such 
quantities as to leave a surplus for export. The interests 
of the mechanical engineering industry are looked after 
by the Syndicat des Industries Mécaniques, which has 
been of great service to manufacturers, and at the last 
meeting of the Council of that body it was announced 
that an Export Office had been formed by the Fédération 
de la Mécanique with a view of centralising all information 
and data concerning foreign markets and assisting manu- 
facturers to dispose of their mechanical products abroad. 
rhe organisation of the industry consists largely in the 
creation of syndicates and federations which supply their 
members with information that may interest them and 
carry on, at the same time, disseminate propaganda in 
favour of economic advantages, such as reductions in 
railway rates for certain goods, particularly for export, 
more efficient protection and the like. The attempt at 
introducing ‘‘ rationalisation,’’ as it is understood in 
Germany, have failed in this country, where individualism 
is too strong to allow of the activities of manufacturers 
being confined tothe production of some particular product, 
but it is observable to some extent in the amalgamation 
of a number of small firms into one big company which 
develops the special manufactures of each. On the other 
hand, standardisation is making steady headway in all 
branches of the engineering industries, not only with the 
idea of cheapening production but also of strengthening 
the position of French manufacturers, who endeavour 
to convince home buyers that the maintenance of their 
machines is less costly than that of foreign productions. 
Che import duties on spare parts have been increased 
solely with the idea of enabling French makers to give 
such a guarantee 


Rhine Navigation. 


The conflict of interests between the canalisation 
of the Rhine and the construction of the lateral canal 
between Strasburg and Kembs appeared to have been 
settled by the Swiss approval of the latter undertaking 
which involves the construction of a barrage near Kembs 
and the carrying out of protection works at Basle. A 
start had already been made upon the Kembs section of 
the lateral canal. It has been known for a long time past 
that Germany has not given up the idea of canalising the 
Rhine between Strasburg and Basle, notwithstanding 
the cost of removing the Istein rack, and it is now reported 
that negotiations have been resumed between Germany 
and Switzerland whereby both countires will share the 
cost of canalising the Rhine between Strasburg and Kembs, 
while Switzerland will undertake the necessary works 
between Basle and Lake Constance. It is obvious that 
there is no necessity for both undertakings, and that if 
the Rhine were rendered navigable for barges of big ton- 
nage the success of the Alsace Canal would be seriously 
compromised. On the other hand, Switzerland desires 
a free waterway to the sea without being obliged to utilise 
a canal in French territory, and the whole question re- 
solves itself into whether it is to the interest of Switzerland 
to spend huge sums of money on the Rhine or to take 
advantage of the Alsace Canal, which, moreover, is likely 
to occupy very many years in construction. The possi- 
bility of canalising the Rhine long before the canal is likely 
to be terminated is a point that strongly influences Swiss 
opinion. The report of the negotiations between Switzer- 
land and Germany has uncomfortably surprised the French, 
who affirm that the canalisation of the Rhine will prove 
an extremely costly undertaking in view of the constant 
erosion of the river bed and the disco ery of other rock 
obstructions, and that when the work is completed the 
current of the river will be so strong as to necessitate the 
employment of powerful tugs between Strasburg and 
Switzerland. German engineers, however, declare that 
they are perfectly convinced of being able to make the 
Rhine a safe waterway for heavy traffic. For the moment, 
the French propose to construct the Kembs section of the 
canal for the sake of the power station which will be erected 
there, and probably some compromise will be attempted 
before the remainder of the work is put in hand. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offic 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the ’ mt, is the date of the acceptance of the 
complete Specification. 


287,166. March lst, 1928.—Hicen-pressure InprirectT Borers, 
Schmidt’sche Heissdampf-Gesellschaft, mit beschrankter 
Haftung, Rolandstrasse 2, Cassel-Wilhelmshihe, Germany. 

This boiler is of the indirect type ; that is to say, steam is raised 
in tubes in the furnace and is used to boil water in a separate 
drum. The object aimed at is to run economically at low loads, 


GENERATORS. 


N° 287.166 








So each drum is served by two or more banks of tubes in separate 
furnaces. It is claimed that the losses are less when one furnace 
is completely shut down than when a larger one is worked easily. 
In the drawing A is one bank of steam-raising tubes, B a super- 
heater and C a preheater. This part of the boiler is duplicated 
laterally. Above them is a single drum D for generating the 
supply of steam April 19th, 1928. 


TRANSFORMERS AND CONVERTERS. 


288,735. January 17th, 1927.—IMPROVEMENTS RELATING TO 
THE MEASUREMENT OF THERMAL CONDITIONS IN OIL 
IMMERSED EvLecrricat Apraratus, Eric Douglas Tobias 
Norris and Ferranti, Ltd., of Hollinwood, Lancaster. 

The device described in this specification gives an indication 
of the temperature of the winding, insulation and other inacces- 
sible parts of oil-immersed electrical apparatus. The drawing 
shows the device applied to an oil-immersed transformer. The 
indicating instrument is shown at A. A thermometer bulb B 
is immersed in the transformer oil at a place where it will record 
the hottest temperature. A resistance coil ( is connected to the 
secondary winding of a current transformer D, the primary of 
which is excited in accordance with the transformer load current. 
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The coil is designed and assembled in conjunction with the 
thermometer bulb so that its temperature rise is equal to the 
winding temperature gradient. The thermometer bulb is there- 
fore acted upon both by the surrounding oil and by the resistance 
coil and records a temperature equal to the sum of the hottest 
oil temperature and the winding temperature gradient. When 
this sum reaches the hottest spot temperature limit—e.g., 
105 deg. Cent.—an alarm or suitable relay circuit is actuated. 
The connections for an alarm circuit are shown at E. The tem- 
perature rise of the resistance coil must be constant for a given 
load current in all circumstances, and it is necessary in some cases 
to provide baffles and lagging to prevent error due to conduction 
and convection in the oil. A convenient construction of indicating 
instrument is also described.— April 17th, 1928. 


TELEGRAPHS AND TELEPHONES. 


280,224. November 3rd, 1927.— IMPROVEMENTS IN OR RELATING 
To Drrectionat Agriat Systems, Leon Bouthillon and 
Compagnie Générale de Télégraphie sans Fil, of 79, Boule- 
vard Haussmann, Paris, France. 

This invention has for its principal object to provide an aerial 
system with which a more accentuated directional effect than that 








According to 


given by a simple frame aerial may be obtained. 
one arrangement, the — aerial comprises an assembly of 


simple parallel frame aerials in the same plane and separated by 
equal eteseen. The frames are so interconnected that the 
combination constitutes a single circuit in which two successive 
frames are either in series or in opposition, the circuit being 


N°280,224 









































associated in the usual way with transmission or reception 

apparatus. Instead of being grouped in a single circuit the 

frame aerials may be grouped in several circuits separately 
connected to transmission or reception apperatus {pril 19th, 

1928. 

288,663. November 30th, 1926. 
Vatves, James Robinson, 
London. 

This specification describes a thermionic valve with two anodes 
A and B, which may or may not be identical. The grid may also 
be divided as shown at C and D, or both the grid and anode may 
be divided, Valves constructed in accordance with the inven- 


IMPROVEMENTS IN THERMIONIC 
of 76, Mill-way, Mill Hill, 


N°288,663 














tion are claimed to offer advantages where there are changes in 
the filament emission brought about, for instance, by the use 
of alternating current for heating the filament. The extra 
anode may be arranged so as to have no grid between it and 
the filament, and it may be quite close to the filament. It 
may also be arranged so that there is a second grid between it 
and the filament March 30th, 1928. 


TRANSMISSION OF POWER. 


288,928. November 22nd, 1927.—Epicyciuic VARIADLE-sPEED 
Geaxtinc, E. Tostel, 40, Pfalzgrafenstrasse, Ludwigshafen 
on-Rhine, Germany. 

In this gearing A is the driving shaft and B the driven member 

C and D are casings driven by the pinions E and F. In C there 

are mounted planet wheels G, rolling round a sun wheel H. 

These wheels have crank pins J working in slides K. These 

slides are fixed to spindles L in the casing D, which also carry 

»lanet wheels M working on a sun wheel N on the driven member 

3. There is a free-wheel connection O between the spindle L 











and wheel M. If the spindle L is in line with the centre of the 
wheel G the wheel M rotates at the same speed, so that the wheel 
M remains stationary. The two casings C and D can be displaced 
angularly by sliding the pinions E and F, which have helical 
teeth. The spindles L then become out of line with the wheels 
G and the crank pins J transmit a relative rotary motion to the 
wheels M, which consequently drive N at a speed dependent 
upon the amount of the displacement. The drive, however, is 
not uniform, so a number of units is employed as shown in the 
end view, with the cranks at different angles, and the free wheels 
O allow each unit to take up the drive in turn.-—A pril 19th, 1928, 


MEASURING AND TESTING INSTRUMENTS. 


287,975. January 6th, 1927.—ImPproveMENTs IN ELECTRIC 
Contact Devices, Siemens Brothers and Co., Ltd., of 
Caxton House, Tothill-street, London, 8.W. 1, and Leslie 
Gordon Salmon, of Siemens Brothers and Co., Ltd., Bowater 
road, Woolwich, 8.E. 18. 

The contacting device described in this specification may be 
used for signalling the depth of water in a reservoir, at a distance 

























































































588 


THE ENGINEER 








May 25, 1928 








Between dises of insulating material A and B there are iron 
plates C, with holes D, through which mercury passes. The 
msulating discs are bolted together and to a flanged connecting 
tube E of a mercury container, When measuring the depths of 
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water in a tank, the tube E would be connected to the usual 
U tube. The tappings from a resistance F are connected to 
the plates C, and the resistance F forms the fourth arm of a 
Wheatstone bridge arrangement G, the level of the water being 
shown by the indicating instrument H.—April 5th, 1928. 
288,930. November 24th, 1927.—-FLow METERs OF THE PREs- 
sURE DirrerRence Type, Electroflo Meters Companu, Ltd., 
1 bbe y-road, Park Royal, London, N.W. 10. 
In order to enable a differential pressure gauge to register 
properly widely different rates of flow the inventors provide two 


N°288.930 











alternative orifices, across which the drop of pressure is measured. 
rhese orifices have different areas, as shown at A and B. The 
orifices are fixed in one plate and either can be brought into 
position in line with the pipe to be metered. Housings are pro- 
vided for the idle end of the plate.—April 19th, 1928. 


LIGHTING AND HEATING. 


288,036. April 23rd, 1927.—ImMPpRovEeMENTs IN Etectric Heart- 
ING APPARATUS, Measurement Ltd., of Townsend House, 
Greycoat-place, Westminster, London, 8.W., and George 
Melville, of 18, Kennard-street, Falkirk, Stirling. 

The resistance heating element described in this specification 
is in the form of a rod A enclosed in a casing of fireclay or other 


N? 288.056 








of The casing is 
In the example shown 


The interior 


refractory material 


openwork formation. 
formed in one or more similar sections. 
the casing is in two lengths or sections B and C, 
of the casing may have projections as shown in the upper middle 


illustration.—A pril 5th, 1928, 


MOTOR CARS AND ROAD TRAFFIC. 


288,720. January 13th, 1927.—IMPROVEMENTS IN OR RELATING 
TO MAGNETO-ELECTRIC GewNeRATORS, George Edward 


Bairsto and Fritz Gordon Haydon, both of the Royal Air- 


produce two sparks per cylinder in series between the two ends 
of the secondary winding of a coil at each interruption of the 
primary current for ignition by means of two sparking plugs per 
cylinder. The primary winding of the armature of the magneto 
is fitted in a former or bobbin. The secondary winding is in two 


N°288,720 
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parts A and B, wound in opposite directions in separate grooves. 
The inner ends of the windings are connected together whilst 
the outer ends are connected to rings C and D. There are five 
other illustrations.—April 13th, 1928. 


MISCELLANEOUS. 


284,980. February 6th, 1928.—ApPARATUS FOR SEPARATING 
Dust rrom Gases, Arthur Stievenart, of 12, Rue Philippe 
de Wolf, Boitsfort, Belgium, formerly of 19, Avenue Belair, 
Uccle-lez-Brussels, Belgium. 

This invention relates to dust separating apparatus in which 

gases to be treated circulate in a number of compartments A, 

and dust is collected in the lower conical part B and discharged by 


N°284.980 





























way of the pipe C. A chimney D is provided for the discharge of 
the gas. The height of the ducts E gradually diminishes and the 
width increases. The dust, separated by centrifugal force, the 
specification states, can all be discharged by the pipe C without 
being drawn into the chimney. If necessary, the outer walls of 
the ducts can be sprayed with water by pipes F.— April 12th, 
1928. 


288,845. January Ist, 1927.—StTor Vaives, J. H. Dine, 
Montpellier-road, Erdington, Birmingham; and L. 
Procter, 81 and 83, Kyrwicks-lane, Sparkbrook, Birming- 
ham. 

The principal feature about this valve an arrangement 
which enables the branches to be placed at a very wide range of 
angles with regard to one another. The body of the valve is 


18, 
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18 
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Fig l 


Fig2 





formed of two conical chambers, each with a branch connection, 
which are bolted together with an intervening diaphragm A. 
The connection is made by means of a loose spigoted ring B 
see Fig. 2—so that the two parts can be turned to any relative 
angular position. The valve and seating are arranged in the 
diaphragm as shown at C.—April 2nd, 1928. 


288,737. January 17th, 1927.—IMPROVEMENTS IN OR RELATING 
To Vapour Etecrric Apparatus, Arthur Vaughan 
Tomlinson, of 65, Victoria-street, Westminster, S.W. 1. 

The object of this invention is to facilitate the starting of 
mercury vapour apparatus, such as mercury vapour lamps. 

The liquid electrode is composed of mercury and a metal alloyed 

with it. As the result of dissolving copper in the mercury it is 

possible to start mercury vapour lamps under much more severe 
conditions than is usually possible. In a tube 50in. long and lin. 

in diameter containing 6 oz. of mercury and operating on a 110- 

volt circuit from -003 to 0-03 per cent. of copper is introduced 





craft Establishment, South Farnborough, Hampshire. 
The magneto described in this specification is intended to 





into the mercury. Metal other than copper can be used, such as 
aluminium.—April 17th, 1928. 


288,925. November 15th, 1927.—Piston Rivas, R. K. Craig, 
Gosses Farm, Birch Grove, East Grinstead, Sussex. 

In this piston ring the clearance at A between the ring and 

its groove allows pressure gas access to the space B and forces th: 
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wedge-shaped ring C up the slope so as to make a tightJjoint 
It is said that if excess pressure accumulates in the space D it 
will escape through the clearance at the cut ends of the main 
ring.—April 19th, 1928. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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TO-DAY. 
tevan Instirution or Great Berrai.--21, Albemarle- 
street, W. 1. Discourse, ** Engine Knock and Related Problema, 
by Mr. A. C. Egerton, F.R.S. 9 p.m, 


FRIDAY AND SATURDAY, MAY 3lst 


ro JUNE 2np 


THURSDAY, 


Tae INstirution oF Municrpat anp County ENGINEERS 
The Hydro, Peebles. Scottish District meeting. 


FRIDAY, JUNE Isr. 

INSTITUTION OF MUNICIPAL AND Country ENGINEERS. 
Council House, Birmingham. West Midland district meeting 
5.30 p.m. 

Rovat Iystirution or Great Brirar.—21l, Albemarle- 
street, W.1. Discourse, “‘ The Results of tht Further Excavations 
at Ur,’ by Mr. C. Leonard Woolley 9 p.m. 

SUNDAY TO THURSDAY, JUNE 3ap To Tra. 

INSTITUTION OF Civit EnNcrnerrRs.—Gt. George-street, 
S.W.1 Celebration of the Centenary of Incorporation by 
Royal Charter; Engineering Conference. For programme see 


pages 357 and 543. 








CONTRACTS. 


Tue Beprorp ENGINEERING CoMPANY has secured a contract 
for the supply of thirteen electric jib cranes, several of which 
are of the level-luffing type, for the new warehouses on the 
Thames of Oxo, Ltd. 


Ciayton Wacons, Ltd., Lincoln, has received an order for 
one of its latest improved Clayton 6-ton overtype steam wagons, 


| oil-draulically operated three-way tipping body, from the War 


Office, London. This vehicle will go into service at Shorncliffe 


| Camp, Kent. 


i 
| 


| 
| 





Dorman, Lone anv Co., Ltd., of Middlesbrough, ask us to 
announce that they have entered into a contract with the Anglo 
Galvanising Company, Ltd., of Abbey House, Victoria-street, 
Westminster, for the use of the latter's process for the electro- 
galvanising of wire. 

C. M. Hiix anp Co., Coventry House, South-place, E.C., have 
received an order from the Bengal-Nagpur Railway Company, 
Ltd., for fifteen 5ft. 6in. gauge oil tank wagons. These wagons 
are to be manufactured in Belgium by the Soc. Anon. des Usines 
et Fonderies du Roeulx. 


AC.E.C. (ATELIERS DE CONSTRUCTIONS ELECTRIQUES 
CHARLERO?), the London office of which is at 56, Victoria-street, 
8.W. 1, inform us that they have received from the Edinburgh 
Corporation an order for a 1000 kW La Cour motor converter, 


Autrrep Hersert, Ltd., of Coventry, informs us that La 
Soc. Anon. Ateliers T. Hanrez, its licensees in Belgium for the 
manufacture of the Atritor coal-drying, pulverising and firing 
machine have recently secured the following orders for these 
machines :—(1) Soc. Anon. Fabrique de Soie Artificielle de 
Tubize, Tubize, Belgium (three) ; (2) Soc. Anon. des Usines Remy, 
a Wygmael, Belgium (four) ; (3) Soc. Anon. Gaz et Electricite 
du Hainaut, Centrale de Montigny, a Montigny-sur-Sambre 
Belgium (one); (4) Soc. Anon. Franco-Belge Cimenterie a 
Calonne-lez-Antoing, Belgiurn (three); and (5) Sucrerie Notre- 
Dame a Oreye, Belgium (two). These machines will vary in 
capacity from 500 Ib, to 10,000 Ib. of coal pulverised per hour. 








InsTITUTION oF CrviT. ENGINEERS—CHARTER CENTENARY 
CELEBRATION.—We are asked by the secretary of the Institution 
of Civil Engineers to announce that the meetings of the Con- 
ference for the discussion of engineering subjects, which is heing 
held from June 3rd to 7th next, in connection with the Celebra- 
tion of the Centenary of the granting of the Charter to that body, 
will be open to members of other engineering societies. Members 
of such societies may obtain cards of admission on application 
to the secretary of the Institution, Great George-street, West - 
minster, 8S.W.1. The visits to engineering works, which have 
also been arranged as part of the proceedings will, however, 


be confined to members of the Institution. 











